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, rhe Kev J Hlanchaid* Dr Clarke, Mr Peter Barlow, 
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M'llli mi Saint* J sn , A (Wrespondent 
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M Aluaii* Fiolissoi Mojon* M Kesal, M Leblanc, B G Sage, 
M n<ithKi M G(hlen,M I)e«^otiK, M Bosc,C L Bertfaollet, 
M Si gum, Cuiaudau t ^ 

And ol BuUsli Memous abiidgedor extracted, Thomas Andrew 
Kiughr, I ^ ll S , Rev Jofeph TmX'nshend, Mr 
I'/ikifl Clcail, W Bond, fsq , W Mitthewb, I'sq , Mr 
Paikinsin, f (htist Ciinurf* l*s(| , T tunklen, fsq , Mr 
*Sumul Cuuis, Ml Thonns l)uis* Mi Samuel Clegg, Mr. 
n liomas Siddington, Mi Wagstifli , 1 ButLr, Fnq * Inomas 
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Aitlun Young, isq 1* R S , Captain K.iter, Humphry Davy, 
1 sq S(i H s t II S Ld and M R ! A , Mr Williani 
SlwcII, 1 honns loiing, l^sq M I) For Sec R 8 

I liL 1 ngidvmg^ consist ot 1 Kiiiglit’s new Method of Training 
(jiut luts J Ml (IfallS Machine fm Beating out the Seed of 
Ilciiip and PUn i Mi Boi d% Mai lime for Bieakmg Htmp 4 
Ml ^mutl Ckgg's A|) M tus for making Caibuietted Hidrogcn 
Gas lom Pitcoal 5 Ifis 1 amp foi buriiin? tli*^ Ga< 6 Ditf icnt 
Insects, called Wiitnoims, th t di tui; Whoar ^ The Nasal 
Membranes of two Sjsccus of Xforshoo Bat 8 Figures to iU 
iustiate the ViviTk Uiun of >Sccus, bv iMis V Ibbetson 9 


\ci} sensible Hv'ioiicm, b> Iidit^uant Henry Katci jO An 
impiostd Jiyg'omeur, by the lame Gcntieman II Mr DaiyV 
Apuaiatns for laatmg Put issium ui Gasses, Distilling PoUbSiun^^ 
gild t iking tin. Volta < Spnl ad Sidphur and Pliosptioius 12 Vc 
nous i jgmes b\ Ml'' A ,nis IbUt on, to lllu^tlatc,the Giuwth of 
Leases, and the l)i\isiois of the Wood in tin Mem ot I recs 
13 f iguies si lowing (he I nu of Lih in'Irees entering viio Howet 
Buds, passme li} I c if liiul , and aioidnig an lUfureJ f'lit IK 
Dissctitons ol Seed Vessels io Ci^ptogain ati Pi nl'«« that base 
bcci^iiatakcn foi Petsu i itiou on Uaves io. Debucations by 
tile Climeia Obseura aUU Carnet a Lucida 
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ARTICLE I 

On a n€W Muhod 0/ trmmng rrutt Trtes By TfloVAi 

An aEw K i&Hfif R S 

From the reenlt of % ^ Miroeiits I have made to aaeeN Un«iform«Qf 
tim the iiifluc iri i>ilt.tioo 00 the descending sap of tummg irw 
tree^i and the C4i>*e ot the descent of the radirte, and 
cent of the e^paiin) ^ plumule of germmatiDg seedsfi I 
have been induced to believei that none of the forms, la 
tvhich fruit trees are genenllf treioed, are those best calcu¬ 
lated to promote an equal distribotiOD of the circulating 
fluids, bj which alone permanent health asd vigour, and 
power to aflbrd a saccessioa of abundant cro ps , can be 
given 1 have therefore been led to tiy a method of tram- \ difeent 
>i»g, which IS, I beticre, diflerent fiom nay thfit baa been niAnner tri«a 
practised, and aa the success of thu method has fuU^aiv* wnhsueuisi 

* Traas of the Hortienltvat Society, p 79 

f Phil Tnos for IS06 sad 1107, or Journal, ?ol XIT, p dhp, sad 
XIX, Sil 

^01, XXIIL No 101 .~May, 1909 * B iwerfd^ 



^SW METHOP or TaimiKO FBUIT TREES 


ttht d 


ewer^ ^?en expectation 1 lied formed, 1 have thought a 
fooet/ie account of it mi^ht not be unacceptable to iht Uor- 
Society I coohne my account to the peach 
ireci though, w til a little variation, the method of triumn^ 
and pruning, thnt 1 recommend, is applicable, even with 
penor advant'igcs, to the cheir} / plum, and 7 >tar tret, iml 
r' mof tnm I must observe, that when trees -vie by nny meins depnvtd 
iiir \u <. n j motion, which then bianchea natuially itceive from 

(•Hbjmvaduf Winds, the tonna in which they uc trained opciale mnn 
^ powcrfullj on then permanent health and vigour, than is 
general ly luia^^ined 

My peach trees, which were plintc ol r>ne \ i ai old rmh, 
were headed down, aa usual, early in the spring nnd two 
shoots only were ti jme<l fiom each stem m opjjOQiU direc¬ 
tions, and man elevation of about 5 dcgieca, and when the 
tMo shoots did not gro^ equal luxuriance, I depiessid 
the stiongest, or gave a greater elevation to the weakebt, by 
which means both were made to acquiie and to preserve an 
equal degree of vigour These shoots, receiving the whole 
bUp of the plants, grew with much luxuriance, and in the 
course of the summer each attained about the length ot lour 
feet Many luttral slioots were of course emitted from the 
young luxuitani branches, but these were pijaiied off tlie 
first or second leaf, and were lo the succeeding wmUr wholly 
destroyed, when the plants, after being pruned, *ippeared 
as represented m PI I, Pig* 1 This form, I shdllhere 
obseive, might with much advantage be given to trees while 
in thcnitrsery, and perhaps il is the only term, which can be 
given without subsequent injury to the tree it is *ilso a 
form that can be given with very' little trouble or expense to 
the nnrwerjTUKD 

fror 1 In the succeedm? sexson ut nnnv branches were snflered 


• omitiriirfd lO 
V ajiK y 


to vpring from each phiut as could be trained conveniently, 
without ahndmg each other and b) selecting the strongfsi 
and carlte$( buds towards the points of the year old branches, 
ancf the leiehest me! iafest near their bd<e'», 1 w a enabled to 
^ive to each ai oval <*hoot luatly an equal degree of vigvmr, 
intl the plants appt ircd tn the autiium of the second ycir 
Oiirlv as reprv'^tnted in Fig 2 The ixpencnced gaidener 
^*t\\ lute vb^cive, that I expe^ed ugicater surface of leal 



trew wno9 otnMtmnm mir yum 


* it 


to the light, witbovt ptaciDg nf of the \w€i fto as torf wk 
others, than can pli>babl7 ba di>ae ta any Other mode of iMA* 
mg, and m consequence af this amngement, the giowdiof 
the trees was eo great, that at two years old sooie of theoi’ 
uereiifteeu leet wide, and the young wood to every part ao 
quued tlie moat perfect maturity^ In the winter^ ^ sboou 
oi the last setbou were aUainataly sbortencd* and left tbtir 
whole length, and tliey weie then prepared to affoid a most 
^abundant and regular blossom in the succeeding spring. 

In the autumn ot the third year tbo trees were nearly as ThM j^u ' 
represented in Fig 3, the central part of each being fannad 
of very fine bearing wood, and the aiae and general heaKh 
ot the trees afiord evidence of a more regular distribution 
oi the sap, than 1 have witnessed in any other mode ot 
ti iiniag 

In the preceding method of treoting peach trees very little Nerei^itY or 
use was made ot the knife during winter and 1 must 
mark, that the ncussity of winter pruning should generally fnu(.hai p<m 
be avoided as much as possible, for by laying in a much 
larger quantity of wood tn the sommer and autumn than 
can be wanted in Uie succetading vear, the gardener gums no 
other advantage, than that of having a ** great choice of fine 
bearing wood to fill bis walls,** and 1 do not see any advau« 
tage in his having much snoie than he wants, on the con« 
tiary, the health of the tree always suiters by too much use 
oi the kniie through successive seasons. 

'io enter into the detail of piuniug, m the maoner in Remarks on 
whiUi 1 think it might be done with must advantage, would pruoine 
of necessity lead me much beyond the intended limits of my 
pie^ent coinmunicatH>u ,t but 1 sliall take this opportunily 
of odenng a few observations on the pioper treatoiei^of 
loaunaot shoots of the peach tiee, the origin and olfice'of 
which, aa well as tM right mode of pruning them^ are not 
at all uaderttood mther by the writers on gardeorng ^ this 
country,all the Coutmeut 

X have shown m the Phil, Traos for ld05*» that the albUr* xhealborhsm 
Dom, or sap wood of oak trees lose^ a considemble part ol s msrroir oC 
Its weight duiing the period m which its leaves art fisnutd ^ 

• Sss /eumsl, Vol XCll, p Sd5 

B d lu 
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Kf^ METfiOO orTEAtHtKO FEUIT 

in the spnug, and that aa% portion of the albimium afforde 
less extractive matter after die leaves ha>e been foimed than 
previous!) I have also shown, that the aqaemis fluid wliu h 
ascends 10 the ^pun^ m the birclt and sjramore becomes 
speciheralU heavier as it nseends tow mis thebud», which, 
I think, aftnrds sufficient evidence, thit the alburnum ot 
tri'es l>eoomes dunnf^ Vtrmtcr a resertoir of the sap or blood 
oJ the tret, as the holb of th« hj icmth, tuhp, and the tu¬ 
ber ot the potato, certatniv do of th«^ sap or blood of these 
plant* Now a wall-tree, from the idv inta{^f]S posrtioo ol 
its leaves relatiic to the lipht, probtbly {venerates much 
more sap, comparatively with thi number of its buds thin 
a standard tree of the same 8i2c, and whta it attempts to 
employ its reser>«d sap in tiie spnofi^, the pardencr is com¬ 
pelled to destroy (and frequi ntly doi 4 so loo soon and too 
obruptH) a veiy lart^c )>ortion of the ^mall succulent shouts 
emitted, and the apis too often prevents the growth of tliose 
which umain, 1 be sap m uouseqneme stagnates, and ap¬ 
pear! olten to choke the passigcs through the small 
bmnehev, which i» consequence become incuiably un¬ 
healthy, aud stunted lu their growth aud nature then finds 
means ol employing the iccunuilattd sup, which if retaintd 
would generate the morbid exudation, gum, in the produc¬ 
tion of luxuiuuit shoots These shoots our gardeners, from 
Langley to l*ors}tb, hive directed to be shoitencd in sum¬ 
mer, 01 (ut out m the succeeding spring, but 1 hs>e found 
great advautages m leaving them wholly unshortened, when 
tiny have uniformly pioduced the hiiest possible bearing 
woodlui tliecucccdmgyeir, und so far is this practice from 
hating I teiideiic) to rendei n.iked the lower, or internal 
parts cd* the tree, whence those branches spring, that the 
strongest shoots thev afford mvariably issue from the buds 
Ilf ar their bases ] Ivave also found, that the laterals that 
spring from these luxununt shoots, if stopped ut tlie fire<t 
leal, olteii aftord verv strou^ blos^rns and due fruit in the 
succeeding season M'^bem ter tiierelorc space cuii be found 
to tiuiu 111 a luxuriant shoot, i tlnok it should tarely or tic- 
ter be eitlwr cut out, or shortened U should^ boweverrtic- 
ler ftc tiaiQcd [icrpeiidicularh, nhcie this con be aioidcd 

11 
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Onihc VljnUf iy the Ret JbtEPn Toi^fsheko* 

Rector ({f Pemey^ 

HAT li th« food of plaatt ^ Before we can give a m* Seeds veciuie 

• tifrfactojy aoiwer to tLii qoe«t]on« we «iu»t collect tact»f we npidly in on 
1 • « . .1 kfiii end not 

njuet tnultipljr eaperiments r or ton purpo^e^ in the yean h ^ 
n9^ and 1793 I put vanoui iced» to vegetate in djQereat 
uirs» m attiioiphenc air, in ritel ur, and lu usote The ge- 
oenii result was that neither wlieat* oats* nor barle>* vegeta* 
ted 111 aEote* but m vital aii vegetation was umforoly rapid* 

July 19* I79d* 1 placed elmu cabbage-plaoU m pots, all 
htuUhy plants* and weighing each } ounce apotheuines* pUtiti, 
might* The pots stood in pans witli water* and lemamed 
in them till June IvS, 1797i when the plants were taken out 
ot the pot^ aad weighed again 

Of these pots four had quartz sand* washed clean* and 
rendered perfectly free irotu mixture of either argil or coU 
careous ejirth 

No 1 had nothing but this sand» the plant lived, but dui 
not increase in bulk, when examined* the radical fabres * 
were tuund numerous and extended, hut very «n<aU* and 
when the pi'uit was wagbed in January 1797* it had not ui* 
creased lu weight 

No 2 hod the same kind of sand and wooUen*rag9 the ^*tndan(3 wuoU 
roots shot vigorously* the plant cabbaged* and lu January 
17 h 7 weighed two ounocs 

No 3 liad the same kind of sand* with about i part char* sadA andchsr- 
cod in powder, the roots were less vigorous than the for* 
mer* and in January 1797 the plant weightxl | ounce 

No 4 hud tbis sand with about ^ hme The plant did emd & Iud% 
not increase* yet lived* and in Jaonary 1797 weighed only 
I dwts having lost i of its original weight 
No 5 had bnekmakerS clay alone, the plant lived, briskcU)* 
tooked fresh* but m Jatmarv 1797 weighed only ( ounce* 

No 8 had bnckmaWer t cb)* witban equal propori^n ot day and urd* 

e B^ih Soc <ty\ Papen* vol X* p 1 ^ 

the 
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COtlf 
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etay aju) limt^ 
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braa-dunf, 

peal ewih) 

k iieh mould 


Wheat aowfl) 


laaand, 
sand and rags| 

nrd and char* 
coal, 

sand and hmr> 


<Uy, 

clay and sand, 


clay and 4bar 
coal, 

clay apd rags, 


the qi]«rtz sand. This plant, like the fooior, lived, looked 
fresh, and in January 1797 weighed | ounce 

No 7 had bnckmaker*s clay, with about i part charcoal 
)0 powder> In Jan^uiy }7d7 the plant weighed | ounce 

No 6 had bnckmalcer*s clay and woollen raga Thu 
plant cabbaged well, and in January 1797 weighed 4 ounces 

No 9 had bnckmaker's clay, with about Vv hnie The 
plant lived till December, but never grew 

No 10 had clean dung from the bowels of ahorse, with 
quartz sand well washed This plant dro|^*d some of its 
largest leaves dunng the frost, and yet in January 1797 it 
weighed 4} ounces 

No 11 had peat earth alone, the plant continued healthy 
to appearance, and in January 1797 weighed ^ ounce, but 
the loot was rotted off 

No 12 was planted at the same tune in the garden, near 
the pots, ID rich mould this did not drop any leaves, and 
in January 1797 weighed 4 ounces 

Such was the result of these experiments on cabbage 
plants 

In January 1797* hanng removed the cabbage plants, I 
sowed wheat in the same pots, and 2dth September of the 
same year I made the subsequent report 

No 1, with quartz sand alone, had two stems, t3 mches 
long, and the earn inch 

No. 9, the sand and ragt, had four stems, 98 indies long, 
and the ears 9} inches 

No 3, the sand and charcoal, hod one stem, 18 inches 
long, and the ear if inch 

No 4, the sand and hme, had two stems, 91 inches long, 
and the ear 9 inches 

No 5, the clay alone, had three stems, 97 inches long, 
Qud the ears 1 i inch 

No 6, the clay and snnd, had four stems, 95 inches long, 
an^thi ears Clinches 

No 7, the clay and charcoal, had four stems, 34 mebos, 
and the ears 2 inches 

N^ 8, the cla) and rags, had twelie ^emv, inches 
long, and the ears 9| inches. 


No 
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No 9 , cUy ud Iicm» hod om o^em Ycry oUDder* \5 iime» 

]nchefl, and the ear mdu 

No 10| the dung and 8ud| DVteeo $tentt» 37 lOcbea dun|an<) m4, 
long, and the eais lochea^ >erj itrong* 

No Hi the peat earthy bad aix 93 inchet loagi pntesrtb 

and the ear# mchea 

ThuSi it appeatt, that in both aeti of experCaienta the re* 
siulU wereiimilar 

hrov these facts, compared ivitb other lacta with which iivi^ier the 
we are couveraant such as tha flowenng of bnlhous roots m ^ pkntt* 
water, and more especially the vast increase of the withjr* 
tree, recorded by Mr Bo) le^ oar attention is naturally turn* 
cd 10 the first place to water, as the suppceed DOtniDent of 
plants 

la the experiments before us, both tlie cabbage and the Wit«r used 
wheat of No I wen well lopphed with water, hut in the 
space of SIX mouths the former had not increased m either 
Height or bulk, and the latter in eight months produced 
only two miserable steoit 

In Catalonia, more especta]l> m the nritiity of Borcelo^ < finely sod 
na, the soil is principally quartz, irom decoii* post'd graiutc, 
yet beiug well watered, and plentifully supplied with light 
and heat, the crops of every kind aie most abundant 

Mr# de Saussure remiiks, that ** we deceive purbelves ex* Qmlity of the 
ceediogly when we imagme, that the fertihty oi wy distnit 
depends wholly oo the nature of its soil, be< lust. abuodaucc impuuini 
and scarcity iQ crops arise pnnapally from tht degree of 
Jiaut and homiduv in the air, with the quantity and qua¬ 
lity of the exhalations with which it is chained ** He add^, 

** I have seen, in bicily and CaUhria, rocks and gr ivel uid 
and uncultivated, such us in Switaerland would faaie been 
altogether barren, which there produced more vigorous 
plants than are to be seen on the richest and best cultivated 
lands aiBoogst the Helvetic mountains,*** 

^ l#ia astotiuhing tosee, lo m warm climate, the rapid grow ^ i f< t • i 
af Ttgeteblcs when they are well supplied with water 1 ^ ^ 

smallest catting of a vine will in the space of fifteen or si - ^ ^ ^ 

teen nnsufaa oarer the front of an extensive edihce> or lorm 

• 

I * Voysf* dam lei Alpts, 1319 
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ft spacious harbour* from which the aasccnbled iai&ily majr 
gather mi abundance of the most luxuriant grapee In such 
a situation the seeds of limes* oranges* and leoious* will m 
four or h?e years pioduoa ft shady grove» tni mulheny 
trees* when wholly 8inM>e<l of their leaves foi the nutriment 
of sillf^wonns* will again* in a few d&>s* be covered thick 
witli foliage 

Adanion* in his account of Senegal* informs m* that 
nben every tiuug green has been devoured by locusts* not 
a vestige of their disstructive progress after a few days can 
be discovered 

Wiifr H«*rAm From the consideration of these and other facts similar to 


hMh m 
•mmaK viul 


Bm thi« not 
yu demon- 
tiwcd 


theiu* man) distinguished cb)io)sts have delivered it as tbeir 
opiuion* that water u detomposed by vegetables Mr* 
Chapt^il soys* ** that the decoinpositton of water is protedt 
not ooly m vegetables* but in ammals also Aud lor this 
lavt he quotes theauthorit) of Rondcletr 

That water* as such* enters largely into the composition 
of vegetables* is evident, but whether or not* and to what 
extent* it u decomposed* has not* as 1 appiehend, been jet 
demonstrated^ In water meadows* with a plentiful supply 
of ruRiung water* vegetation proceeds even m the de)ith of 
winter* and dui lug the severest frosts* but stagnant w ater is 
at all timvb uiiftimdly to our meadows* Any given quantity 
may remain upon the surface for weeks or months subject to 
deiompoaitioD* but instead of being m this statebenefiaal* 


it IS injurious to our ciops Id our water meadows we uni- 

versaU) obseive*that it is not humidity which does good* 

but a thick sheet of water flowing inoesnntly* night and 

da)» (lot a certain period) over the surflice 

^robsbh ui^s Hence it seems probable* that water ts essential to the 

vtlnck of c^wth of plants* not maieiy is such, bat os it piwes a ve- 
othu subiian ? » , « « ■ i ^ i 

eis hide of other substances, which are their proper JwHi 

Vprhd^ r'lr If wc may form a judgment fiom their aDalysia, carAow 

bon eh>.irLliicf rcgaided as the chief pabulum of plants, 

we iciiow can* m i giv^ proportnm* be conveyed to diMikf 

water Mr Gh^ul is not only of opiiiKui* that carbemt. 

uud IS i.s«i4.ntiit to thetr growth* but heafliraia*4faattliebftse 

oi this acid contributes to the iormatioo of the vegetable 

(ibie in support pf this opmioii he obsirvTf* that lu fungi, 

whi^h 


food 
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lb vsibimmeMt pUCMi thiAiwwl abounds, bwt 
bv bringing thm from almost perfect doikne^s ^aduallf to * 
the light, this acid dtsoppean, and the fibres proportiuimbtf 
incrottB* This opinion m confirmed by some expenuirnta 
of Mr Senebier, tn which he oliserrm, th^ ptauts nbun* 
dost!y sopplied with water, which had been impregniited 
with carbonic acid, transpired much more oxigen, th in when 
they were supplied with common water*’ 

* Sotsc plants take more rof&oa Uian others into their com** Some pUsu 
potttiofi, as for instance, the agnruus qu€ninu*t 

boliiHiterucoIorf hoUtu$igmariasf boiety$ Urtalttif 
b3UtU4 p 0 renni $9 c/ervarta riaiaiiu piJttfilnrtSi and 
many others. All these coiitai i, ' om the result of annly* 
bis, a qucmtitv of carbon, nearly equal to lil tlicir other con)« ^ 

ponent )Mrts But the hihem etbp^i, ptnaUtr granulaiaif 
and l^copffdw teisellatum, cooUm a lery small portion of 
carbon 


Plants do not however retain all tbe carbovac^t T^m do not 
ter they receive thev obtain more mi the day wIk n exposed ret du tW they 
to light, tliaii they natuially letjuirc, but bv the 'ibscuce oi 
light they part with this surplus, uikI thercloit \icld rebpii- 
able only in the day-Ume 

llie biparutioii of oxigen from plants by radiant light Ovipn«ei%a 
^eems to ansefrom thechemtcal affiiiit> between oxiaen and . 

For thib tact we are indebted to Dr Ingenhuuss, anJ hidiugen 
but Humboldt was tbe hrst who oscertamed, that hidrogi n 
gas ap{di«d to plants, oven when excludeil fiom the light, 
occasions a separation of their accumulated cxigen 
loome plants, as far instaoce, fremella nosfor^ the yfAtcs, Oxiren rwsw 
musez, and alga, retain ^hetr oxigen weakly, and part with 
U readily Aod it is remarked by Van Hslar, to whom I sfTicti lUeco 
am indebted ibr tnany of these obserrations, tlwt such^^^ 
plants as contain tnnch oxtgen, and letoin 4 c>bitinateh, are 
whttet as for instance, our endive and celety, when excluded 
from the light, while such as contain much oxigen, ^nd 
part with it easily, are generally green 

If tbe analysis of plants leads us to consider carbon as one pi r€9UKe 
of the m eat eiwifiliil articles in thtir compoattioo am^sup- 
port, no leas doet the existence of ages prove to us, that the 
principal source from which they derive their nutnineut, « 

wliatcitf 
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the produce of ftaima) and oegetaUe aobatoAceo decayed* 
Many ^nta indeed^aKpare httld>or no.earth for their 
^atioai nch aa the miaaorotia. bcktu and irmgctMwtkii of 
geu^a tbefonaerw^ducovered SouMore onUit 
bighfbt of the A^funo graoita rocicoi In lower aitn^ooi 
lltese form a soil fot the gentst i» for the astuaet^ and more 
crpet tally for rotomary ond lavender, which ahonnd on the 
ramt elevated mouutaioa of the Pyreneet* Tbeie again, 
hy thar di cay, form vegetable earth, >0 which the lunsriaat 
pme treei and the ilex grow 

^ lit Thtt vegetiible m^tcr, being washed down into the vat* 

hd, helps to form nnd to increase thtir toil to a coneidembte 
depth, and to give them that feitibt), which 1$ not readily 
exheuated* 

y^] fiini|>f>«rd When we analyse a soil, we never fad to find it composed 
c a hs iu m gnij^anees it\ ivtd from a superior lercK If the hiRs are 
f* lihte <1 stii qunrtsose, calrarcoiM, alliaceous, er magnesian, so is the 
vial Kiih the 1 allies which commwDicate with them. But 

with these curths m a rich soil we hnd a great proportion of 
vegetable ni itter, or ol aoimal emivi^, and as these are de* 
he lent or ftbotiiid, vegetation Uoguiibes, or la exceedingly 
hixunaut 

Maulii Gml mould ahoundiug with vegetable matters is com* 

manly oi u daik coloui, pulvensea easily, aud has therefore 
abut IS c illcil a rnellow look» but when exhausted 01 inv* 
pavcnalied by fiequent crops, the richest soil, such as 1 have 
heie dcsciibed, becomes aiid, of a lighter colour, compact, 
somemli bear oud comparatively barren* In a msideu sod, w wbere every 
ennimuai »}|owei ol niiQ bnngs dowA from more elevated regions a 
quantitv of vegetable matter,a succemon of luarariant crops 
may be taken iiuessantly, without any diauoutiOQ of fer* 
tihty* 'I has It is u the country newly occupied by the 
AriKricans, lu Kentucky, on the Ohio, and lu the wlide^x- 
ol territoiy watered by the Musioippi, or by its trifoa* 
t iry stream^ Thus also id some parti of Spmu, where an 
ext CUMve pi mi happens to receive the spoils of rich circnm* 
bills, as in tbe well-watemd vale of Onhnda, near 
Uiircia, of winch they say, ** Lei it ram or pot nun, corn 
oeve UiU in OnUueW* Indeed, so productive is wheat m 

this 
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this M^rty4<fcwiitfd dutncti thal tbeftmert eramoAlf fe» 
eeive IM for 1 upon ttieir toed 
In my oj&pmi&ontt, No. 10^ mt oeo^ bjr tlie Tbictinnat 
growth of Am nbbngt «ad Ae wboclt ohoft tegotaUe mat-' 
ter eim produce For m netther of tbcio eooU an^ Und of 
natnment be denred ftoA the qnete atod in whidi they 
spread their roote. 

The same hind of land, in the neinity of Barcelona* is 
by the Qisistance of a bright aun and copiona irrigation ren« 
dered exceedingly prodnetnre, but then they apreed upon 
the land all the dung they tan procnre* and not only station 
children and old women on the highwa?«* with little baskets 
to collect this mamire as it falls from horses or from mules* 
but like the farmers m the south of France they pick the 
leaves from the trees m lutumn* and this at a considerable 
expense Of such importance do they coninder vegeSable 
matter ns the food of plmois 

It must be confessed, that we hare freqnentlr occasion to 
observe plants dependant on the nature of the earth in which 
they are found* and afiectnvg eaih its peculiar earth* in 
which they grow spontaneously and thnve 
Thus on chalky and ^careous soils we hod (kistum Ituo^ 
phyllnmf anthylla vulnerarta^ a^tmla ctfnwiJua, /otui coi* 
Kicu/atvr, hippotrepis comosa, poa enstota and three ot the 
(cdvmj, the I acre, $ alburn^ and $ r^exuai^ as on the 
WilUhire downs and on the hills round Bath 

On sand we see arcnaria^ rumex xceto&ella^ and all the 
sorrels, the plxntago martimay the phntogo roronopuSf the 
enopordufd ocanMfttm* the sedum anghrxmy and most re« 
snarkably the iporlritia scopenum 

On clay, if wet, the eoricer, thcyttxcs* sekoenns, atro ce#» 
pfiotd, and uij^a earvUoy orehis lat^ia^ and orthtt c<mp9ea . 
irdry* the prmnia tferu, crcki$ aw* oreku moculaia, and 
profeMiti 

On bogs, the egnueia^ v^etnwm WigiAosam* xnagxlit^ te- 
s Clip US pahiitris, ni€ntfut{ihes tnfobata, uid droiera 
delight to dwell 

On the sea*shore* and wherever the muriatic salt Bb<|ands, 
as near Ahcant m SpAin, we find tclicomix Europ^^ four 
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speoief of safso/Cf chencpodtum mfirttmum$ tnd tiro specie# 
of Mtsetnbr^nnthemum 

These Tneritime plaoti tppear to dccompoae a part of tite 
soil tn ivltich the; grow» the a1k<th produced by burning 
tljem, or the sal soda; «^d in t^lass oniT 8oap> » eiidently 
dtriv^l by them from the muriatic salt* 

Tint when we see the heken pareltus fixing itself on the 
Mliceoas roch) or thr beben mmerws uflectmgas it does the 
calcareous rocki lu piefereiice to the Siliceous» whatever 
ma} influence tins choice, we cannot suspect, that either of 
these rocks contribute by its ileromposition to the nutrition 
of these plants, nor as I apprehend, have we reason to ima* 
gine, that either chalk, sand, or clay, is in any form the 
alicneut of tlie plants 

tVooll^ rags have been found of great ulilit) as a fnanurc, 
more especially for tohcai And m the experiments before 
us «a mav oWtve, that sand with nig(« produced a cabbage 
of two ounces, and four strong yearv of wheat In clay with 
rags our cablwgc weiglied four ounces, and we had tweht 
strong year^ of wheat But in what manner these rigs pro* 
dmed efTcd H is d ffiaiU to sav, for m January 1707 they 
wiie not mmI>U deiaved, and in^e month of September 
in tbat}« II they still rttained thar texture The quantity 
wt usualh «prc id upon out* 'irre is not more than four or five 
i wt f and }ct HI the expencnc c of evciy farmer it is fiound^ 
th It in the first 3c ir thev ncarlv double the crop of wheat, 
and in the two succeeding jears th<y juldcd a visible 
crease* At piesent, therefore, wc can merely record it as a 
i ict, that woollen lags are highly benefiaat to the land but 
ue cannot pretend to s^iy by what piocess thev contribute to 
the nutriuicut of plants 

Zime m our expenroenti was clearly detrimental wtt]i 
saud, the cabhage bud, but weighed less m January than 
when plant! d in J11I3 the wheat lud two slender stems, 
In flay with lime our f abbage lived till Dei^mber, but jiever 
giiu The wheat hod one stem,which was extremelj lien* 
<lt r, oud the e ir was diminutive 

I ^es 4 fset^ appear discordant with the experience of far¬ 
mers 111 evert quarter of the globe, for Uine la found to b# 

im 
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m oxcellnt. manure In «ome parts of Wales they have a»rec mth eu 

;!carcely any other dressing foi th«r wheat I well remem* P*'**'^^ 

bft^ that in the pansh of Lansainlet, m Glamorganshire, 

zny father, who it&s vcr) attentive in apnculturc, pat most 

of his stable dung on meadow Ian and used only lime for 

wheat He had two lune^Vitos constantly hurmug for his 

own us€« and with this manure he obtained the most abuu* 

dant crops, but then his land was pnocipally a daik vega« 

table mould, and much of it was peat, winch before it was 

drained had been a bog On this land 1 hare counted 

Slaty grams to an ear, not picked and culled out of many 

others as being longer than the restt but taken by handfuls 

at random 

In his land, luue as a dressing was particularly apt, be* Attempt to fv 
cause, as we know, it hastens the putrefactive process, and '''•*** 

promotes the dissolutioii of vegetable subsUnces, convert¬ 
ing them <}uickly into vegetable uiould 

Now in my experiments there was no vegetable matter 
to be dissolied, and theiefore no benefit according to chy- 
niual principles was to be expected from the lime llie 
trial was however made, and the received upiuion 'll to 
the effect of lime is thus far coufiimed 

But 10 my experiment the lime appears to have been iojunoui by 
deleterious This was not from its» causticity, lor the plants ^0f»[>ng4cru»t 
lived, but from its action as 4 cement iii forming a cru^t 
ou the surface of the pot^ impervious to oir For in these 
pots I remarked, that afl^r ram the water stagnited, and 
did not readily penetiate as in the other poU 

Free accm to the roots ^planls seems to be of vaht Access of jir 
importance, and aImo»b essenti t! to tlieir growth W ith re- 
gard to seeds, access of air is ibsolutely needful to their ve- 
getation Hence it is tbat charlock Csiucpu cnmstij 
wiU remain in the earth ior centuries, if deposited below the 
vegetating distance, as we have occasion to obseive on Solis- 
burj-pluin, where no charlock is ever seen, unless whea 
the downs gre broken up Ihe land u then co\e'ed With 
it, but till then the »eeds remain a^ in toe no, and are there- utm^ 
fore not liable to cliangi 

Tins deposit of seed iniut have happened m most it mote ^oer having 
ititiquin, either when the hill coumi>, bki the low lands, ' 
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firnnc^ part of 0x1 ntoofivi* t&mt, or more probably nheii 
thm* extensive doivna were aub^ect to the 

Bcmg solicitous to koow whether these seeds wece aote* 
diluvittfi, I took eaith from differeot depths* Md sooo got 
below tile stmtain 10 which these seeds are foond 

Ihe uuesiity of atr for the Tegetatseu of seeds will ac* 
couQt for effects which 10 ^ncuUure are too frequently ob« 
served 

If soon after wheit or barley has been sown 00 what it 
called a niuning sand there MU a dashing ra)fl> the sand 
runs leather, that is, it forms a croit, which m a great 
measure n icnperviona to air* and scnrcelv a gialn of torn, 
will grow, or if on clay land, duung a time ol drought* o 
garden plot is watered, and left eaposod to the loorchmg 
beifiis (ff a mendian sun* the ground will l/jike^ that is* the 
surface will be hardened, and being thus rendered imperri* 
00s to air, vegetation ceases But if the suriuce has been 
previously covered with fern loaves, as practised by skilful 
and attentive gardeners, no such effect wiU be produced* 
The plot may be watered and vegetation will be lapid 

The admission of air, and tU vast importanoe tu t)ie 
growth of plants, wiU account for the good effect produced 
by harrowing our wheat crops in spring* as lately introduced, 
and now universally adopted by our beat fanners Ihe 
good effect produced is made apparent by the luNunant 
growth of pease, beans, turoips, and cabbages* alter tliey 
hava been hoed, and is at present so well understood, that 
man} agriculturists hoe thur tuinips twice, and their beans 
foul tmivSi not meiely with a view to the destruction oi 
weeds, but because they obeene fh^t benefit arising to then 
crops by a fiee adoiis»on of air into the aartli. The pal¬ 
pable advantage of this practice has ltd many farmers to 
consider the pnutiples on which the pvacitce 1 m been 
founded, and to try by* expenmenta how fisr it can be 
pushed 

In this pursuit, and satibhed of the benefits to be denved 
from loosening the surface of the ground conUgnons to bis 
t rope, the Rev Mr Close has gi^en up the bsoad^ cav t bus* 
hand^, keeps the hoe constantly in motiOD, md akw finds 
that ba<* ueier occasion for a tallow 

But 
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But the meat astomahiog^ tfiect ptodeced A toni»'hina 

edmibAion of m to the fooU of wheat voa last j ear ex- ® 
hibited bv Mr Bartley, aecretiry to the aociety of Arts at itMiuoi 
Bath In Aoguat IBOe he sowed hia wheat in row# with 
three feet iitteiTuis» and six lachea distance from grajn to 


pam llie proportion of seed a as two quarts to an acw 
The soil was a deep sandy loam, but out of condition, end 
filltd with couch This wheat was hoed in autumn, hoid 


and earthed up both at Chnstmab ^id spring When 
It was in bloom the lotemls were dug up, and it wus once 
more earthed up At liaivest this crop yielded tixt}*six 
bushels per acre Such was its luxunaucy, many ot the 
plants produced 98 pci feet ears, many of wmch, inn«^ 
inches long, cootamid each 100 grains 

In the broad^cast husbandry of the hdl counties of Wiltv 
and Hants, the produce was formerly three or at most fror 
for one, as it was in tht greatest |iait ol } ranee By the 
dnll, without hoeing, the return would not be near ao 
much, but in Mr Bart 1 ey*s crop we see more than 1000 for 
1 , and some grains yielded nearly ten times as rowch\ 

I shall mahe but one observation mur* upon this subject, Oechsni 
which IB, that an orchard planted on the greeu sward ref]uircs 
double the tune for its maturity as one on cultivated land, 
that has a more plentiful supply of air admitted to its roots 
Thus we see that 41 the gieat agents iq iiiture are con- 
earned 10 the process of vegetation, and may be considered 
as the food of plant" But to determine In whit manner 
each contributes to nutrition, must be left to the inicstigi- 
tion of succeding generations 


* UmmteYer be witb relSeCStiei., Uuittn excepurm can bo takes 
against snr argunent of so able a writer a" the prewmt, especi 4 ll> in a 
mstter of alleged fset Sot m tbii insiaots it toemt proper 10 remade, 
Ibat the argument drawn ftom llie rspnrted success of Mf Bartley »hovld 
be received witheauuoa, on account of the peeuliartty of tbe ^Oi\ 7 liat 
toU being remarkably deep, At, sad prodwtite, and uubin tbe linnu oi 
a nursery-man's garden, near a cit) iibouadmg with minure, arc circum* 
ttaoces not common to other "ituationv Conteqaently the result ofanv 
expenments made in such s spot u oot to be considered as appheaVc to 
tha general prieiice of agriculture and pUnung, 00 a Urge tod common 
scat* of cttitivauon WuK the oecetsary slIoHances which the locVl 
vanuge above*iaenuoned bUggesu,the consequences drawn by this gen 
tleman may still be of unporunce for the conwlennon if ou ptaitwal 
'^du' > Di J Urt 
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ZkHfiphon 0/4 Matkhtjbr Btcti^g Hemp$eei /mrf 
Ftaxseidf tiktltf to be us^ulm CMifl Mr B^ekieI | 
Cl CALL, cf Ifeit Cofaf * 

SIR, 

Muhiw fur I MADE A mod»*l of a njachmc ior thrush n; out 

HI tl * o, IS01 »»•! li'lie J 8 i>$, 

^ 1 had a roil m ichmt inoO '* "hi i No M >1 Id, hr 
Mr JohnWtJiuii^, lar^^entei a) ' Inn [ incri.li Mil ihc 
sttid machtuc Im beou siuce t atk n)|i orcd h> at n}\ 
hemp and flax ' N 

1 DOW acnd th^ m »i N impicliou of thi* 
aud leave tlii cnnt tlioicol to th^r dcciaioo It iloc5 not 
injuie the ataiL of ti e heiof «o much o> the common mode 
oi thru>hiii^ out die m J, ind lonsoquendj leaves U much 
better (or vcaliug 

} t Su, )Our humble servant, 

EZEKIEL CLEALL 

ITsit G«trr, MOV YtffkJy Smenetf 

Mv<h 22, me 

CsHiiiut^ We whose names arc atreanti; sulK^cnhed, do certify, 
th it we well Icoow Mr Czckiel Cleid, of West Coker»that 
«c ha>e mui) times Ken his maihine it wurk» lu thrashiug 
out hcmpsced and flivseid, ind tuiok it hkely to be of 
great public utihiyi inasuuch as^tao ^otticn, whose aagea 
and uUowaucc never exceed cue h ilf ot tshat are allowed to 
two men, will do aa much woik in aoj gi^en tioic as such 
tuo inen* 

That the seeds thrashed by this machine are not so much 
bruised or injured ae by the old or common way, and the 
himp and flax are preserved from many injunes which they 
suffer fiom the old method 

*<Tnrn of Soe of Am, vol 30tV, p 143 Tvaniy lolnm mm$ 
feifi 10 Mr CIcsU ior iAm tamuuu 

la 








MicHiMB foft mAtmita wiui avo fuju i% 

Id witoesb «bereof> we hw hefeopto added our signa-* 

turofk 

JOHV Waumav*^ 
iAlt%9 WaDM4V 
JOHli Bakbb 
Jouv PlNNET 
JOHB CH47VtY, 


SIR, 

* The michine* of wh^eb a fsodcl wsu to the Society 
40 UIC mouthi agOj mu«t be used with eight two on 
eai.b erin» for beating cot bimp eicd 
W hea acquired to be ufod tor beating out fiaa teed, the Forfltx k «4 
above aght flails omit be taken oat< and fonr beaten put 
in tbar place ^ * 

The height of the mcluae from the floor to the top 
the board on which the flax or hemp u Iaid» ii two feet^ 
tlie breadth* two teet ten inches, the length of the board* 
four feet four inches, the length of each ot the arms, from 
the axis of the macbme, is three feet two locbea, the flails 
Foi the hemp seed, two feet two mebes loog, the hei^ta of 
ihe ttpnghts, seven feet two inches, tlie betters for the flax 
seeds, aie each one foot three inches loug, aud seven incfaea 
biood 

The mochme will thrash, lu one day, as tnticb hemp as Work per* 
grows on an acre of laud, ood other crops m proportion, ^7 

and the work is doue with less than half the expense of 
tbrasbing in the usual way 

I am, Sir, your obedient servant, 

4 EZEKIEL CLEALL 


Release ro the EiigraatJig cf Mr draff*# Muthinefot 
be^teg cut Hemp Seeds Bud Flax Seeds fl 11 . fig 1,3 

^ Represents the machine for beating out bemp ExpUnausn of 
B c ed t » in wfaiefa A IS tbe table or board on which the heafp 
IS to faa plaeed; & the ami in which the four arms C CCC 
are fiabdt^D D D D, eight single flads, moving upon four 
pms ftdarthd #lUretaities of the four arms, these flail/di¬ 
ve^ (Wa tke pins on which they move, so that two of 
Yol* XX1U«-»M4Y« iSOQ* C them 
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them tinited on ench orm are nearly m the form of the let* 
ter V E li the winch or handle by which the tDacbioe la 
pni in motion« I* F, two upright piecee of wood to luatatn 
the axle of the machine , Gt an upper cross piece, to ae* 
c ure the uprights firm, H H, the two bottom pieces or 
silU, in which the two uprights are morti«td» also the two 
smaller uprights which support the board or table A, I U 
two lower cross pieces to secure the machine firmly, K K, 
tKO levers on whuh the table A rests, and by which it 
may be raised or lowered, as thought necessary, hy iron 
pins, at KK, passing through these levers <md the two up* 
rights 

Method of When the machine is used, the hemp must be laid on the 
tUe ms- xab\^ A, and moved about m different directions by the 
person who holds it, whilst another person turns the ma¬ 
chine by the handle E, the flails D of the machine fall lu 
succension on the hemp, av the axis moves round thev beat 
out the seeds as difieient surfaces of the hemp are exposed 
on the table, and when the seeds are all beaten oat from 
one parcel of hemp, a fresh quantity is applied upon the 
table 

FIsx mscluns Fig 2 BepresenU one of the flax beaters, which u made 
of a solid piece of wood, one of which is attached instead 
of the two flails, to every arm, when the machine is employed 
for beatiiig out flax seeds, as they require uioie force to se*- 
psrate them from the flax plant 



Observations on the Culture i{f Hemp, and other useful /h- 
formahash relattoe to Improvements in Ctmada Bp Wit* 


tUM Bon0, Esq $ qf Can 
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OAsertatioiii on the cvltHte of hemp 


HE culture of hemp m Upper Canada is no doubt one 
of the nHbt desirable objects with eveiy pemou of discera- 


* Tiani of Soc of Am, vol XXV, p 147 The ulvet medal vat 
toted to Mr Bond for this eomnutiisayan 


meat 
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tqeat 6€ttled ibcr«, and more particalariy eo with those of 
thu description in ogir mother coqd^ , and though there 
are so many miUions of acres so well calculated to the 
grouth of this highly valuable aiticlet }et i do not expect 
much progress Uierein for some time^ for the following rea* 
sous* 

The part of the country the best calculated for the Obsuelettoits 
growth of hemp it so lately and id so small a degree oerq* 
pted« t|ut few have begun to use the plough, hut depend 
upon raising a tuflciency of grain by harrowing only, m 
this they are not disappointed tor two or three ciops,—in 
the mean time they clear e>«ay fresh fields from the woods« 
man) ot Uietn to a huge extent, which take up so much 
tune in fencing and dressing, that few of the farmers have 
been able to raise more thau needful toi their own families' 
consumptioQ, and for the use of thur neighbours, ladteil 
they are ignorant as to the giowth and meuagenient of 
hemp, and id general so poor, that they canaot afford to 
raise an) thing tor sale that will not bring them ready mo« 
ney as scon as brought to market, and giain bringa such 4 
high price in cosh,,that few farmers are inclined to turn 
their attentioQ to any other article AnoUier obstacle is, 
there beiug no person or persons appointed to buy small 
i}oantities of heap, and pay ready mmiey for the same 

The tract of nch hemp land m Upper Canada is that Tract of ri H 
part west of Yonge Street*, and north of Duudas Street ft 
and partly eoclos^ by lakes Ontario, St Clair, Huron, and 
Suncoe, and to the east and Dorth«east almost aa far as 
Grand or Ottaway River, and to within a few miles of the 
sooth and south^-east side of lake Huron 1 have not tailed 

m 

to make annually from one to three journeys tlirough this 
tract t I have crosoed it m all directions with Indian guides, 
great part of whil:h no white man, except myself, hu ever 
set foot IQ, and 1 find, that the chief of the ifttenor pait 
consists of a nch deep black suit, which I am well con« 
fiDcedy when well inhabited with formers, will become ^e 

* A stiest ItidiQg hom York, the Mit el fovsnuaeat, to ^ asvlfa« 
ble waters of Liks Suacoe 

t Laa4iD| to ibs &«var ThMss 

C a 
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of the finest countnes in all hit terntone^ for the 

growth of hemp 

But Utel; be It 18 onlv about five years smce this valuable tract began 
dwa>t occupyd at all, and thonKh by industrious farnters, 

yet by su<h as have brought lutic to the country* A fetv 
cows md sheep, a patr of plough oxen, one or two boms* 
a smull stock of farming tools ^nch as two or three a^es 
many hoes and iron wedges, out or two ox chains, bvm^ 
the most tint a new settUr (neneroUy spciLmg) pobsesseSf 
OD his anivul, with these they make a shift to clear away 
the woods, and divide and fence the land with split timber 
Into fields, and they are girally entounged to loiitmne 
ileaiiiigaway the forest, m ronsiqucnce of the high pure 
giKii for the ashes by the potash makers this eventually 
* will be lastly m their favour, in future, when hemp becomes 
the object as U gives bme for the roots and stumps ot trees 
to tot, and their stock 6 f horMs ind oxen to mcrease, which 
I't e 8 >cnttilly aeee«S 6 ar) hi fort the Aiimer can expect to be 
successful m the “lowth ul hemp ft is m this piogressivo 
manni r, that this hue country will be settled, the natuu 
of things demands the pursuit, and tite first sutlers are m 
H situ itioii capable of putting the same in practice, then 
stock ol horsca uid oxen are sufficiently stiongto work the 
ground a sicond tunc over, tear up the atnmps and roots, 
Ihinpr*rtiiiTis plfiugh imj piilvenee the sod, and until the ground is 
^ hi ought to ihi^ htatc, it is not tit for hemp, as hemp, m its 
nature, depends chiefly upon a tap root, and when this root 
19 mtcirajiUd in its progress downwaids, it will throw oQt 
honrontftl oiio^, which produce horitootal branches also, 
ami the open spac«<s lound the stumps of the trees admitting 
so much nr, {lermits these branches to grow to such a 
lerrctli and strength as greaU\ to injure the bark or hemp 
ot the stem Such hemp, wh<n it comes to the hackle, 
h\i nks oft, and drags awa> at the knobs ot the branches, so 
ns to lean it iJiort, and raakea veiy great waste. Notwitln 
sfaliding, if there was a sure m iiket lor aa small a ^itantity 
as Otdb, thete aio Uw laicnu^ but would try the experi¬ 
ment. audit cmewismoro euccessial than the rest, his 
neighbour uould endeavour to hnd out the] reasons why it 
WA 9 so Thus, step by step, the knowledge in the manage- 

^ ment 
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ment dfhetnp would be greatly exteudedj the farmer acitid 
gcitcmUy be in pusscs^ion of fitsh aeed» <uid whin giam 
becomes les» on object* he would feel no fearui turoing 
his attention to the culture of hemp upon a Iirge sculc and* 

111 order to ^ncour^e the former* it would prove highly ad« 
vantageoub to take in auv quHiitity* gteatoi smalhoi sound 
hemp, aseorted perhaps into four or five quahUcs, accoidiiig 
to Its length* which will vary tor some years to come* (ot the 
reasons befoie given 

rHie high price of I vliour* owing in some measure to the UiRh pnccoi 
high price of grun* is such, that hemp* nrfiectbic to the 
present vegulntions* is noc «tn object with the Uvmer* it an * 
iddition ol about a third of the present pi ice was gi>ctj* it 
nun Id be an innaceuieiit for the firaieis to cultivate tlitir 
old fieldsu more spinted manner, winch bounty might 
be taktn ofi again, when gram betomt* less an object than 
It IS at present* winch will soon be the ctbc lu time ot peace* 

Hod no doubt wiU afKct the puce of hemp in proiiorlion ra 
the Eoglfhh market 

In all new countries where liibourera are scarce, we find (onMvnncr 
many contrivance?, cilrulited lor the pui pose of T‘^<lutin3 
labour, moie foi tbestkeol expedition than eise, sucli, 
fur instance* as the saw mill* the hue ploughs, scythe and 
cradle for cutting and gatheiiug grain* the wooden innchuic 
(diawn round by one hors*) tor thrashing gram* the iron 
shod shovel, drawn bv osen* and held by two h indies* i 
idoogb, for the purpose of levelling th« touds Noi 

are the AWienc^Rs, ur other settlers in tins country* fond ot 
any work that deeds >tolcnt exercise ot tlie body * which 

the breaking of hemp w the old way etrlatniy ociu^ionH* lu n>s?c]vinfnire 

eonsequeiiee of requiring a crass moiiunof the arm* uhulr ik np 

inake^i the breakers complain of a pain aboal the bhort ribs 

on the side they hold the hemp* and on the opposite side a 

IrttVe under the bI oaldi^rs* so that bicakiug of hemp m the 

old way n a^great obstacle to itc iacredsed cultme io 

fencKr fabowr, theicfore* socuewhat more ea«.y and e^ped^ 

tioue, )s an olqoct worthy the first atteiitmii, and 1 consjdi r 

It practipabla at a small expeose* und hare scat to the So* 

ciaty E model of a machine for this purpose s 

1 bare ^serted among the clotluus* sod fullers* ma-DAchwhech 

chiuvry, 
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Well Hlu 
Uted fbrCi* 
ft.da 


cliinery, gmt power Aod rapid motion proceeding from 
what 18 commonly called a daih wheel» erected acrosi a 
atream of rapid water, the fiiea or float boards of which are 
fixed m the octangnUi axti, from fif^n to tweoty-fire 
feet m length, and from three and a half m depth, each 
fl} I ho^e seen many com mills in Vpp^t Canada, with 
no other water wheels than sach as the above described, 
which save a vast expeose lo raising dams, &C 

There are a number of stitams in that part of Canada, 
which I have endeavoured to describe, (as lo the practica¬ 
bility ol the VArious wajs of cultivation) that are well cal¬ 
culated for such wheels, and where these streams or nvers 
are not too wide, the axis of the wheel might be extended 
across so as to leach the land on each side, where 1 propose 
the breakers to be hxtd to go by a tilt the same os a forge 
hammer Such i simple pieie of machinery would not cost 
more tliAU 70 oi 80 dolhrs as little iron would be wanted, 
and timber we have foi nothing, and whoi id motioa von Id 
employ four breakers and tao servers, from whom I should 
expect as cnucli ^ood wo<k as fiiteen or sixteen persons 
could possibly do lu the old any, and that without much 
bodily labour 


Miil^f<abnsk Mills for bieaking hemp, on the very same principle as 
'd ^ ^ motion only an addition ot an iron 

crank, so as to run with two cranks instead of one, with 
something of a larger sweep than that of a saw mill, would 


be ol vast utility m a ueigbbourhood of a Urge growth of 
hemp, and would not cost more tfa in a common saw mill 
As the brakes of the frame contumc m motion tfie same 
as that of a saw mill, twenty meu might be employed, who 
would do as much as hfly or sixty could do ii^ the old way, mid 
with muib moie ease and pleasure to themselves, ai^ this 
anm«colhteul js not the only •id^antage that would lesult from such mills, 
sd\duug«s It would cause something of a social meetiug, which t|ie 

}OUth would be paiticularly fond of At kuch meethlgs all 
the defcctn r«»spectmgthc culture and tnanagemont of hemp 
would be examined into, and those who raised the best 
wonVd become ambitious, ind tr? to excel each other, thus 


we might reasoDubl} expect, thet Ujtper Canada 

exceed 
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exceed all other countries m the world for the growth of 
good hemp 



R^ftttnct to the Engrotmg of Mr Bonfs Machine Jbr 
bnakmg Hengh PI n> Fig 3, 4 , d 

Fig a Represents the axis of a water wheeh on whicl DeKni>nen of 
19 Axed a trunnioD of four liflm bbbbt each of which 
lifters raises m succeuioo a lerer which, by means of a 
* chain connected with it, pulls down another lever d, aud 
thereby rawes the upper peit of the double brake e* As 
each lifter of the trunnion passes the User r, it allows the 
upper part ot thebiakc to iail upon the hemp placed on 
lilt lower part ot the biake and bv its weight, and 
teeth iiiteraecting the teeth of the lower brake //, the 
woody partb of the hemp plant are separated by re|>eated 
stroVeb fioin the filamenta or Abres of the hemp proper for 
use This completes the fiist operation necessary ni the 
prepatalion of hemp gut table on which the woody 
pait<» oJ the hemp fall, and which gives Kcuuty ind strength 
to tlic fume, hhhh are the four leg^ or supports of the 
fiauic 

Fig 4 show*^ n «c<tion of the teeth of one half of the 
double biake il>o\emcntioruHl it ts betwut the upper aud 
lower rows of these teeth tint tht bnaking of the hemp 
takes place, by the rep^'itcd rise and fall of the upper pait 
of the biake upon it * 

pig 5 shows the uppet |iart of the brake, m which 11 
show the two tov s of teeth, k k the two pins on ahich it is 
moved, I the part to which the cham which raises the up[>^r 
part of the brake IS atfsched Alter th^ bieaking ol the 
hemp, it IS wholl} hmshed fot osebj scutchin^ oj swingling, 
an operation which may be either performed by th hand or 
machinery, and is easitv executed by either mode 
The luachincrv for breaking himp should be removed 
rivers previous to the beginutug of the u *9 

Oh the hretding of rabbtlSn 

To inclode the interest of the colonists and the 
vMuutry aUo in one aud the sane pursuit, is uot only 
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try »)iou2d go 
tagcLher* 


Warren rabbit 


lufiir (•s^cntul 

to gooci tuis 


ImprtrfJrta ct 
Tib bit to thi» 
oounlry 


The wam.n 
lobbit only of 
Tilue 


Me, but moot bkelj to oucceed, fi^pensUy where only w 
tnfle of property of the jndiTiduels or ot the public is woDtod 
to set the bountiful hand of Nature to Work in a countiy 
where anirool tiubMatence <uid a amtabie climate call for the 
industnous hnsbandmao) who may in lanotia ways be Ube« 
fttl to himself and his country* 

in niy travels through Am<nra^ I have often been snr^ 
priced, that no attempt ha^ been made to introduce^ for tlie 
piirpo<)C of propigiti<m> Uiat uselul little amnifil* the warren 
rabbity oi such vast impiirtmet to the lut inanuiactory of 
England It is chiefly owmg to the fur of this amimib that 
the English hats ate so much e»Uemod abroad* It is a fact 
well kpown ‘iniongst the hattets, that a hat composed of 
one half oi rabbit wool, one sixth old coat beaver, one sixth 
pelt bcavei, itid one sixth Vigenia wool, will wear lar pre« 
fcruble to one made of all beaver, as it will keep its shape 
hettci, feel more Arm, and wear bright and black much 
longer 

The value of the rabbit wool, the produce of the United 
Kingdom only, is not less, 1 will venture to say, than 
£^50000 per annum > but the quantity is much dimiQuhcd, 
owing to the banishment and persecution they meet with 
on every side, aud so many sm'ill warrens taken in for gram 
land, in consequent( of which it is time, that some protec* 
tion should be aflbrded, if possible, to that important brauch 
of Biitish manufactoiy (in which rabbit wool is used) from 
suflenng any inconvenience lo the want oi so essential an 
article, and the accompliabmeDt of this grand olyect I con* 
eeive peifectly cas) 

Gencrai Obtei vations ^Whea I speak of the warren rah* 
hit, I have to observe, that there are in England, as well as 
most parts of Europe, thice other kinds, vir* the tame rah* 
hit, of vauous colonrs, the fui of which is of little valu^, 
eitccpt the white, the shock labbit, whuh has a long shaggy 


fur of little value, the bush rablnt, like those of Afsienca, 
which cominoiily sits is a haie, and the fur of eachii^Di a 


rotten inferior qnslitv* 

Jwo jorU 1 o rctiini to iIk wairen ralihit —Thi ie niy two sorts in 

iC’^pdit to colour, tint is the eoivmioa gti>, aud the silver 
gray, but little oi no dilieiince in respect to the strength 


and 
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•nd (e\uo^ 'qo^Iitm g{ tbe far The oature tbia tnimal Manners 
lb to burrow deep m sandy ground, and Ihtue live id famiF 
Iic3» nor wHl they snfTer one from a uei^bounng family to * 
come amongst them without a eevore ionMt, in which tha 
intiudere are generally glad to retire aitb the lou of part of 
then coats, unless when pursued bj an eneru}, wfaaa they 
find protection 

It Is scarcely worth while for me to mention a tlung so and 
generall) known, viz that rabbits, pa iticulaily those of the «porW 
warren, are the most probfic of all other foui-footed anim ils 
in the world , nor do 1 appteheod any difficulty would at* 
tend the ei:p«rting tins lit \ uadi opt'd with safety to any 
dibtaiKe, provided it was Wept dry, and regulaily supplied 
with clean, sweet tood, aud a dut. regaid to tlic cleaulinebs 
of the boxes or places oi conhneoieiit . 

Twelve or bneeu pair of these valisoble animals taken to WouliJvjonb^ 
Upper Canodg, »ud there ench^d within a buidll spve o( 
ground suiUblt to then nature, but luimditd with a few 
artificial bunows at the first, by way ot a nurypiy, and 
spread over those now usekss phniis, lolands and pennv* 
suits, so well calculated to the ii nature, would, I will make 
hold to say, the eighth yeai aiter then introiluction, furnish 
the British market with a valuable raw materia), amounting 
to a large ^^qcd, increasing evciy y< ii with dstoinshing ra-* 
pidity, so UH to become, lu a few jears, one amongst the first 
of national objects 

It may be supposed by some, that tlic above project is 
magnified bejopd possibdit>, or eveu piohabiUty, but the 
serious attention I have paid to the subject, thcbe many 
years past, as to all pouits for and agaim>t, leaves me no 
room to accuse myscll of being too sanguine, ior if pro¬ 
perty managed a few years at the first, I cannot find a single 
thing likely to ihtenupt their progress 

Some idea of the astonishiOg increase of the rabbit may loctemof a 
be from the following facts paif lo one 

An old doc labbit wiU bring forth young nine tiroes 
one year, and from 4 to 10 each time, but tp allow ior ca« 

•ualties, state tbe numbei at s each litter. 
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In nine mootlift '»• « •* »• ••»••«••• 4$ 

The feoudes nf the £rat litter will bring forth five 
times the proportiooi of which is 2| femole^s pro* 

^uce******** • •• • •• Qz 

Thobe of the 4 e< ond liUer 4 timea produce • • • • * • 50 
Ditto ef third ditto $ ditto • •» • • • • 37 

Ditto of second ditto 0 ditto* •»• • * » <>j 

Total in one from one part • * • • • SI 9 

The third female race of the old dam, and the lerond of 
the firat littci, seldom breed the first fear, but are early 
breeders m the spring following, when we might expect an 
increase of the whole in proportion to the first piir, if pro* 
peily attended to and protected 
It is generally allowedt that hares are not more than one 
fourth as prolific as rabbits, notwithslauding, agreeable to 
au eaperioient tmd b; Loid Kibblesdale, who enclosed a 
pair of hares for one year, the offspring was (as 1 have been 
credibly informed) 66 these anmials, could tliey be ex* 
poited to Upptr Canada with safety, and there protected 
witliiD enclosures for a few years, would soon afteg spread 
oier a Urge extent of country the fur la nearly as valuoble 
as that of the lubbit 

In that part of Upper Canada within 45 degrees of 
noith latitude, and the southern and western boundaries, 
the climate is nearly the same as that of England, a httle 
hotter a few days mi stimiDPr, and a httle colder a few days 
IQ winter, according to 1* ahrenheit's tbermonaeter, which I 
have paid great attention to for sopie years, companng the 
Mine with the observations cf the F^glisb, 

rhe increase of most animals appears much greater m 
proportion m America than 01 Engiaad, fnankind not ex» 
ceptid That of bbeep is very apparent to those that pay 
attention to tin ir breediog stock, whah gives me hopes, that 
in a/ew years shall be able to pay for odr woollen ctotbs 
m wool Finding the effect of soil nnd chiaate so stbitary 
tt^eep, &c, It may be reasouably supposed, thgt tabbi^ 
)wei the most sanguine expecutions, gi I uuderataud 
ool of the sheep retains ail its nature the same as m 

England, 




tkn^rtuzsn nr rANiDi* 


IBngland, particolarly its strength, sad felting! qualities 
among ths hatten, which assu^ me, that rabbits' tmol 
from tfiose bred in Upper Camtda wtli do the samet and 
there are some mdboDs of acres, within the latitude and 
bonndanes which I hare'before described, suited to the 
nature of the warren rabbit, nor do I apprehend ft at the 
wolves, foxes, kc of Upper Canada will be half so de« 
stractive as the poachers in England 



Tkt Guanaeop 

or eamsi sheep of South Amenca, no doubt will be a na** ThegosaacdM 

tional object at some future period This is a tame, do^ 

mestic anioial, very hardy, and usefl with much cruelty by 

the natives in triTeUing over the inountains with their bui^ , 

thens. It shears a fleece ef wool of from 9lb to dlb , which 

U of a dusky rod oo the back, on tlie sides inclined to 

white, and under the belly quite white, its texture is very 

fine, yet stiong, its felting qualities Art very powerful, and 

it IS worth, when ready for use, from five to fifteen shillmga 

pci Ih This animal would no doubt thrive, and do well 

ID England, Upper Canada, and in particular 1 should sup« 

pose in New Holland 


Tke Beaver * 

might be propagated to great advantage in Scotland, Ire- The beaver 
land, and the northern parts of England It is cm ooimiU, misKibeintre- 
when tamed, very immihar, and will eat bread and mdk, 
wrllow stieka, elm baik, &c , and* no doubt might be im¬ 
ported with safety, but as these two last mentioned Animals 
ure not likriy to be attended to immediately, 1 shall say no 
more respeeting them for the present. 

Ptne 


Ihere are man; thousands of large pine trees no the Zimfo irssu 
borders of the lakes, nvers, kc , m Upper Canada, which 
tni^ be marked, apd secured for nsval purposes, «and 
which mjgbt be floated down to Montreal and (Quebec 
With gieat ease, and which no doubt would be of great be¬ 
nefit 
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JtfmQrh on iundrtf mportant Potato^ 


Xhe 


potato has though dekcivcdl}* ortUtiiid so much 
of the attention of dirt<rukt w *ritf and oi thib boucty* 
that It may seem almost iieri>ao;y On*>g to %oioe 
pew and itnportunt discoveries coiiceumig it* if we itUiupt 
to My more on its qualities It u not however* a singuhr 
opinipQ* that so imporlant is this NegciuUe* aud so appli* 


chUc to econoDiKol m hum in food» tliat it will rev 

mam jor posterity iully to appreciate lU po&itnc anil ccni- 
parativc lalue Bui as no uca and pioniibiiig cxpenmeiAt* 
however impciiectly conducted* sliould be butleicd to ocape 
general notice, it will accipuble to oui leideistore* 
fCiye a general etatement tt ciiinii tiiah maJi L) every 
respectable JBrtiisA merr'htnf, vin is a member of tlie 
feociety* with a view to u^uiuio t)ie v iloe of tlie potato fo** 
sea provisum and other s(ons Hi's diflidtiiee about h iving 
dime justice to tlie subieet* wh lU lit ilouliib oi finding lei« 
sora to pro^oute* prtiei U lu» ahov rng Ins name to appear 
as to a tmiabed ±<ssay of Ins own, idt tins volume, but cei- 
tun statements laudably repoitul by bun to the Society* 
are deemed too important to be lost* as they may lead to 
farther discoveries and faeU The statements then are m 
substance as follow ] 


** The ease with which tins root is prepartd l^ boiling 
and for immediate cooaumption, eithei in ita separate form* 
or mijced in bread, tlie little trouble there lasn preserving 

e Bath Soc4et>*5 Papeti* vol X, p 293 

it 



THK vss or nt poTin* 

a thioagh the winter months» aod the short period beiweea 
the time of plantings and the return ot the crop« have UM>st 
probalily ht'eu the cau9c^» why pmtu have been taken « 
tf> Iind out cheap methods of preeerviDg potatoes^ as a 
store for future 6usteuaace>&aa would otherwise have been 
tlie C4<ie 

** Tlie hrge quantity of potatoes produced m the last Fxpeiimeow 
beiKon»ami the reputed ^rcitj of btead coru, induced me 
j, (cw weeks since make some stnall expenroents on the 
means of drying uotat<Ks uthei in substance or in flour» 
tuhrr for future consumption at homo, or ior the supply of 
f'i Mamen IP Ioji^ ’ gt 

' 1 jit c<i«e with w u ' found ^bis mighv be done, aod Tins may raciy 
•“In pjoi ixiivht which I >hiDa inav be dinved to 
public 'rom i r ;>ti< H of lie sobjert^ induces me to , 

I hn X to t]je in q^ccS ui oi d e S >ott\ *1 amall quantify tt 
*ije dour of ;M>tato Skutheiewith 

1 hi potatoes w<.re be led with their skm oo, dried on a Potato Som. 
kilu» and the whole ground lu a bteel cam mill oonoof the 
skin has bet n separated by drcssiug 

By experiments th It have been before made on finejt »,ii ke«^ 
<lnea flour ol pot'itocs c is know n, that it will keep longer longer tkan 
than Xus, fluui of wheat, without spoiling, that it is used 
a ^ahsiitutc tor ssgo, and ui«.kcs good brscuits without ad« 
mixture And I Insc c erv mxsoq to believe it will mix 
and in dr <'ood brra<', nj u lu d hrq;(i proportion with 
^ tl I has hitle ' Ihi uiiiloyed ot the boiled 
u»ot m the <ommon rood » it 

‘ 1 he expense piq aiin^ «hr flo ir from tlie root m 
large quantities, 1 am »iot picp' « to ^ peak to Tlie chief Washing the 
labour IS washing the potarocs lioin the mould which ad-chief labour* 
herey to the eies, particularly in those sorta, the eyes of 
which are much depiessed Drying them will be eonndei^ 
ably expensive, but 1 think maybe reduced much belpw 
what It first it will be estimate at Gimding wiU not dost 
more than corn , 

♦* From what I believe were accurate experiments, I find noma- 
that one hundred pounds of washed potatoes will produce eesu^y, 
fuH tweniy^^fire pounds of flour (such os the sample)^ Tlie 
diflerence m weight will be very liUle^ whether the potatoes 



are 
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arc boi1ed> or ooly gioond m ao apple millt end jaicf 
vuffered elowlj %o drain fr^n them before they ore dried# 
« It might eeerxi therefore at hrst view, that tb^ boiling might 
Oalaivancagc* be omitted, my triab however have shown me# that the co- 

lour of the flour is much fairer when boded, and the taste 
more pleaeaut, and that the ezpenae of boiling m steam is 
very little With the greyest care evao some of the starch 
{the most nutntive part of the root) willaeparate with the 
juice, above three pounds of flue starch (weighed after 
It was dned) paased off with the water from lOOlbs of po« 
tatoes 

** Other persons will, I trust, aaceitain such farts with 
■lore accuracy, I myself hope soon to asceitain more satis* 
factory particolara Id the mean time permit me to make 
an estimate of the probable produce of ao acre of potetoes 
ID quantity, when reduced to the ftate of flour. 

Qatotlty of The average produce of an acre managed with care, 

estimated ut about eighty sacks of S 40 lbs each 
tu«s ** Accordtog to my expenmcoU (as before) loolbs of 

washed potatoes will produce i5lbs.^ ot dry floui, or eacii 
sack Golbs , or one acre, two tons and upwards. 

I am not qualified at present to carry these calculatiooi 
farther*«*if quantity alone be the question, I need not* 

** Note The potatoes used in the loregouig tiials were 
the red apple potato 

Pvwljng The steel mill has not ground this flour so fine as I bc* 

Leve a stone null would have done Some of these had 
their skins stnpped off after boiling Should an expedi* 
tious method be found of strippiug off the sluos, it will 
perhaps be less troublesome than washing so carefully as 
must otherwise be practised ** 

Aft9 gt^g ^ oumencat account of the samples of flour 
of potato prepared for exhibition, this gentleman gives also 
samples of bread and biscuit made irom different sorts of 
potato Sour, mixed with ^lifferent proportions of wheat 
floqr of diflerent degiees of flnenes, but these would bo 
umuteUigible in this place, tn the absence of such wm* 
pies. < 

MsoActurs «T^c*potato flour used in the bread anAhiscaitit made 
of ths flour of the tcAo^ of the potato, washed, itoamed, bruised 

slightly 
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after ^teaminj^, dned on a melt kiln, and ^fouiid 
in a comtoon com m\\U no alteration whaterer having bcpa 
made id the set of the stonesj from what thejr weie as oted 
for t^rmdmg wheat; it moj reasonably be supposed however, 
that a miller, accustomed to grind this article, would make 
better work and fiocr flour 


** Nothing was taken from the flour except some targe 
pieces that were not ground, and a little large bran in tli^ 
proportion of the sample sent heiewith 

** The potatoes ef which this flour was made were eer* The potatoes 
tainly over dried, and having Utn in % heap after steicmiDg 

upwards of two days before they were put upon the kiln, 4/^rboklmat* 
some degree of fermcnt'itioo bad begun to take place, bot nolo^eidncd. 

which was thought to little as to have been perfectly cor¬ 
rected by the drying In the bread, however, it u certainly 
distinguishable The baker considers, that it ts fronv this 
cause chat the bread n not so light as it otherwiao would 
have been It rose well in the oven, but fell when tlie door 
was opened. He thinks that when mixed with the Hoar of 
dry vA eat, the potaW^meal will ha^e exactly the same effect 
a§ the mixture of a certain portion of cone wheat floor, and Similinoiine 
that it will answer as well id about the same proportion 
lie haa no doubt, but that even with this flour he sliall 


succeed better m the second attempt M'lth |>otato meal 
well made, he behaves that bread of the best ijuality may 
be produced 

** The chtef precautions ntoes^^ry in making potato flour Picysutionw 
seem to be, to prevent any fermentation taking place in 
the boiled potatoes, prenousfy to their being dried, and to 
avoid giving them loo ^reat a beat in drjing With this 
view It seems advisable to construct the apparatus for pro- 
ponng It, M as tliat the steaming tubs and kiin should be 
heated by the same Am, without loss of time or Ubour, Ujc 
potatoes may then be immediately removed from tbe ste&m 
to tbe kilo, and tUnns should be uxed to regulate the btel 
of the kiln, so that it should not much exceed 90 * ' 

For tile common porposes of biead, it seems evident. Peeling am 
from the samples^ that tal^ig off the rmd or skin is by no ^^*^7 
meahs necessary, to wash the potatoes carefully befergbod¬ 
ing seems, tiierefore, the oul; precaution required, ' 

** From 
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More i>o(AtiMs ** From expenmeots as before stated, the produce of diy 
nalcmg b^<r ** potato, as 26 or 27 to 100, but let it be 

thH wsf ci«a estimated at 95 or 1 qr of the whole The greatest quan- 
Hm t bwlcd jy potatoes said to be used as a mjxture with wheat 

4oiir in bread it one third, not rnurh above the same quan¬ 
tity of boiled potato has usually been employed The pio* 
])ortion of flout m boded potato exceeds that m raw potato 
by about I qr Asa roui^h ground for calculation, we may 
take 5J ]i«r ernt as the proportion of flour in any j^ivtu 
quantity of boiled |>otaW 

The piopoiiion therefore which the potato meal makes 
of the whole mixture in this brr.ul, 'lU^vs that in which one 
third raw potato haa been used, is four times that is, the 
actual quantity of potato flour in thu biead is os g^eat, os 
it 24lbs of raw potato bad been mixed with I2lbs ot 
wheaten flour, and coui|>arcd with botied potatoes, it la as 
great at if 18 lbs of potato bad been mixed with l^lbs of 
wheat flour ** ' 


frseucaUppU^ From the foregoing statements, it is not presumed that 

much farther information is impaited, than may have been 
gathered fioni some former accounts of bread m tkiiig from 
a mixture of such float», except as to the mode of prep inng 
the potato flour Tfeitfur is it at present sup(> 0 Bcd,gthat for 
common use, when com is not dear, the potato will supei- 
sede the use of neat wheateo floui for fimily bread But m 
very dear times, when it may be used m some places to 
great advantage, tlie most economu al mode of doing it is 
impoitant, and the process of steaming, kiln drying, grind¬ 
ing, and dressing, seems excellent If ejuof quantities of 
wheat and potato flour oie found tfl make very good bread, 
and the potato to hare the cfTeet of cone Jtour in the mix* 
tore, this may be »et down as a sufEcient regulabon, and a 
valuable fact 

Potato flour But what is of great consequence to be known and fully 

no^ced is, that the flour of the potatoes so picpared, if 
barrelled up, and kept in any cotnmoH dry placed w«1l re* 
tatii 1 U virtues looger either on^nd or at sea, than the other 
sort,of flour m«le from gram in short, fioa frequent ap* 
peamnees aud wall attested facts, the flour of this vegetable, 

prepared 
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pttpiud QS 'aforesaid* scloxs to pos»(.:>5 the (tngulux quality 
of being a]mbst In addition to Uiu qualit}, 

the power oP preserving potatoes in biritis, aftei Uing 
kiln dned, cithu when whole oi cut into puts, foi the use 
of the table in long vo^ages^ is verv impoitant, and tt is 
loumi, that, after being preseived, tiny arc capable of 
being ignn boiled boft, and scived up as a stgeubit at td« 
oh, leiauiing mucli ol tlaii oriental flavouii coun^tvuce^ 
'Uid otliei qualities 

EDiroa 



Tot two vAliubic^ pip^r ootHefbruU of potatoes, and jU usof^ 
hy Mr \\ Skiunslucut ]un, »4.i.Journd, vol Wl, P Ttand 182 




On (he Dissmilaufi/ ht (ween the CrcAtnres of the preemt 
And former Worltl^ and on the loeul Aic^oma ^rom 
Parkinson's Organic R<rnains 


^OVE of the ext]aordinai> ciicumbtancca ubich have ai« Cn it diabimi¬ 
re sttd am Utintiou, whilst examnuntf mto the nature btiwn^ 

^ I t I I i ^1 11 / 

10 su coriU, now di uiainl a Uw geiieial leiuaris yogi$jco>V:» 
cannot but hnve obs*ncd how coiopleiely 1 « la foiled, la 
mv attempt to pieaerxc a poiahel between Uic fossil corals^ 


winch 1 have particuliribcd, and the sever d corals which 
me cnumeiatcd la the Natura ol Luiosos In^ 

died, so little could tint paiallel be picservedf so little 
qrr eracn^ could be tiared between the recent end the fossil 


coi iK, that I fmd inyseli under the neceMty of aebnow* 
ledgiiig, th'it 1 am not ceitain of tbe existence of the lecent 
analogue of ail} really mmeialucd coral r lA 

This dissimilarity between the cicatuies of this and BieTins mexph 
creatures of the former world, is a circomftance which 
p<ars to be so inexplicable^ 1 can only admit it, with** 
out attempting W accouut for it It however furm^es^r^ie present 
I think, with a flrong argpmeut agaiuft that tliaary, whidi «>f 
supposes the changes which this plaiut has undergone are 
all nttiibutible to the constant, legular, aud gradual 
Vot XXHI D ce.9cs 
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but of some 
I opbe 


ce«9es of nature^ which hen acting from an mdefinite 
period of tiioe» aided by the orcaiional heaving^ of fttrata^ 
cflected bv subierrautoos heat. By diis system«-^by the 
gradual tnteifhdnge ot situation between Imdand waUr, 
we ruight iccuunt for the mountiins of fossil coral which 
are (bund at considerable distances from the 8ea« weri it 
not that so little agreement is observable between the tos'sil 
^nJ the reciiit cord Had the coral of the mountatu and 
the coral of the sea been const iiiUy the same^ it would» 
deed* have furnished a powcrhil evidence oi the (gradual 
cliangc of relative place lu the stiata, which aeic oni'e co¬ 
vered by the ocean^ but which aic now thousands of feet 
above its surface tin gradual receding of the sea would 
have sufficed for the eNplutialion 
But how, accouhng to Miib theorjt ^hall we exphni the 
disagreement between the coral of tlie mountain and the 
coral of the set ^ I see uo explanation which can be thu^ 
ubttfhed every thing being supposed to have proceeded in 
its regular course, tiie unmah of the first cfeation must then 
have exactly resembled those ot the pteunt hour Some 
vast change, of poweiful and even univeml influence, most 
be sought for, to explain this wondc riul circumstance and 
such, doubtless, can onl> be found id the deftruction of a 
former world Thus, indeed, wo shdl be enabled to ac- 
coaot for the existence of various animals, m a mineral 
whose an dogues are unknown, but it must be id- 
mtted, that even this circumstance is not suAaent to ac¬ 
count for the existence of animals at the present penod, of 
which no traces can be found lu the rums erf tlm former 


world. 

To .ill f>fsni- y/e now arnie at the examination of that class of bodies, 

which it WQs rcraarVed, m the former vHome, that al- 
abks though they were decidedly animal substances of marine 

yet, from the lesemblimce which they bore to ter** 
restniil fruits, their aoini'il ongin hod been doubted^ eud 
they had been considered ns petrihed orangts, fun- 
gu^s, DUtmega, Lc 

There iS no substance Which has attracted our attention. 


during the prosecution of these inquiries, winch can yield 
so many subjects for investigation is these bodic'> Fur 

whether 
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yrhethe** we coij»)der ih;e pecnliar :^rmB with tvhith thej aie 
endowed, the ongioal iQodes of exifteuce, or tki tx- * 
tjdordiiiory chinges which theyha\e undetgooe, o \uuetjr 
of subjects of inquir}) the most cuiious oaturej will oe« 
ttssanly anve 

rii&t man} teirestrial fruits and seed-vc&i^els, contaiumg 
the ligneous matter, hive been ioaod ui a petnfied state, bcbDacLU¥t?4 
has Inen already shewn of thcs% of couise, it is not in- 
tended liere to speaL Sut substances ha%« been repeatedly b.mbloncs 
met with, the gpiierel appearances of which hare so much 
occonUd uilK those ot oome terrestrial fiuits, as to have 


led seveial learned and ingenious men to place them among 
these substances Thus Volkmann was deceived, and fi¬ 
gured and desenhed one of these bodies as ntix mo$c/tata 
fnictu rotnndot Casp Biuhin* Scheuchzer, on the au- 
thont) of Volkmann, adopted the same figure aud desciip- 
tion Nor will this errour be considered as without excuse, 
when the great resemblance of many of these substances to 
teiieatiial fiuits is shiwn Indeed, I much suspect that, 
after all tbe cirrumstances have been examined, some per¬ 
sons will be louiid who will not be readily dispo^d to con¬ 
st det subftnnces, beanog such appearances, as subjects of 
ibc animal kingdom 1 be propriety however of doing this 
wiU perhaps appear, when other bodies will be shewn pas¬ 
sing, through almoil insensible gradations, from these bo¬ 
dies, which so closely approximate, in their general op** 
pearuDces, to the subjectsol the vegetable kingdom, up to 
Utbeis, whose characters are sufficieotl) marked, to leave 
no doubt whatever in the mind as to their animal origin. 

No one I beheve has been more industrious, or more GuettaM vtry 
successful m tbeir inquiries, respiting these bodies than 
M Guettard, as appears by his very mgemous Essaj, luto ibsm 
Curps /om/es peu cofinas, in the Memoirs of the 
Academy of Sciences at Pans foi the year 17^7* ^ 

Sard observes, that at Verest, near Tours and Sat^OYand 
at tfoDtnchaid» in Toumme, there are found, at some 
depth ID the earth, numeroos bodies, which from their 
very close resemblance^ m figure, to figs, pears, otlhges. 
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« aiiii father fiuUs« air ronM<fcM^ n’^ fruits whifh, iia^ 
ing talli^n fiom thvir trc^» have been buned m tlie c iKb, 
^ ihej have nodLrgoiie thr process of p<tu^actiot 

These bodirs It a|iprirs, iint onU rliflPrr m much froiu 
eav,ho^hir> m thcii iorms, in thtii fcruclui^e and 

m Moiib (lUiltwljudgmoiit art (fjristblt mto lab klndb» 
tl^t wliicti |Hi<&css somewhat of a globular lotm, ariiithosr 
utikdi aie cow al or lunr^^foniH d 

Uokiijd^of fomiu, Ik oi>seiv<s» win btdnidf J inio ihf bwlv 

01 globnl vr paiS aad tiir |i(< 1 i(l( 01 elongated ptrt In Ihd 
cei)tie rl th* ««u|anoi pm of the IkhIj is % circular 0)v rnn^ 
Tvlucli, in -‘Omt of the ^pe<iiiKtis» is ilovul bv r\traneou 
matter# dciivcd liom the mifu\ in which Ihej Ik Tlw* 
opeufhg# wliiih Is Uigci in its uppei put thin it t-* ) 

vtarcbi lb contiiKird ilniost to t|^e pcdiclit nnd lu «oml bpr** 
cimens appears even to jKOc^tit* it Thi» is hoivcu r vciV 
diffiri^jR ibcutained# since the openin'; is 111 g(n<ijl 
loidelrwith the extraneous iimlter From the ciKiim>» 
fiieucc of this opi mng Inns ni vy In. ti iced, which not only 
pass over the whole ot the spheneal port# ind moscufathig# 
irecontpiutd to the eloui,a(id |iait> when the^ ioftn stito 
inoie 01 le^spliiUi but tins aie dso foiiiud ft'{)enetYHte 
into the snbstmce# both uf the body itnd diTtlic pedicJc 
These bodies Ime, lu general, but one ot these openings, 
but soluehave iiioic , and Mens CoKtard iound one wittr 
three distinct opimnijs lu this spLcim^n the tlrlei 
stnte ^ubt meolioned wcic seen to collect abound thcrcin- 
rumferenOe ot eich of the opLOings and iftcr loOKulating, 
to paat into th^ pedicle# m neaily the bume mabucr ob in 
the otii 4 r« * 

The pedicle 4 great dispropoHio;i, it api>ears, is freqne^lv <»b$ert- 
V4rn?fc g LBily between the sue ot the globular part cjf thrie bodies^ 
andJ^r pedicle, sometimes the pcdtelt oppeanng ^ery 
^tgll ^nd somettmcB small lo proportion to the 5oi^ ^ 
thisdifieseuce ishovrevei tiecjuf’ntly the consequenoa 
pecUcle having been broken OU, a circunuftunce w&cti in* 
dccd|o bfteotoecors, tint a poifect bpfcimep is tei^ rarely 
to be met vfA iitfineious fiw^meuH of thepedidcs bciiT</ 
disperacd about m the places where these bodies ate found 

The 
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frequentIj flatten ^ 

By guiding the globuldr part AsmeU oh the pedicle qo Texiu ^ of 
a 8toue> he diwovered that tb<ir tevtuie appeared to be 
MOiilar* and that by the Inqututiaaafications ot the fibres, 
vf >rhicii their aulutaaicc compoted, a net work wua 
formed, not much unlike the parcach) ma ol Tegetahlea 
We therefore perceive that a looaafeacmhliuico, eufficient to 
excubc the >ulq ir opinion of tiu ir oiigin, \s ohsrrrable be* 
tween thcac* bodies and tht terrestnai iiuiH These bodies, 
like fjuits, appeal to hav< been loime<l chiefly of a paren« 
matous vubstnnce ilicir pedicle seeing to ansiver to the 
Adlkt whilst the opening on tlicir supenoi pvrt agrees 
With what IS termed the eve of fruits But a httle atteii* itsdtflercne<* 
tion <hews that, unlike to the parenrhyou of fruits, which tfonuhatof 
ts formed of vessels tcrmina0tti* in miouti pomU, the sub* 
eUuM ot these bodies is lorcntdot aspujce oi 
which, as AI fvuettaid ohscivcs, if all the matter 
^ithm tlic meshes could In icmovcd, would 
skani oi thnad, of which one put, insweiirigto thejicdi* 
cle, IS piuchcd tojetlici, and the oUui, amweijri{j to the 
hods, u t|(ir,eed out wiUiuut being cut Again, tlie c}e, in 
fruity, IS noUfpeiviuus, ih that pait which iiiswcro u> it 
in these fosMl», nor dots the pedicle it all agree with the 
t»talk of fiuita, eitlici lu propoitionate si^t, oi m figure 

Scheurhser des<nbjtig a fo^^il ol this Laid refers it to the J t^silsuirpo • 
qhyon^m Mpposum iMperafi^ ^ but ot tht identity 
these substances Mous GutUard, with uintb propnety, ^ 
doubts .although he aHow that the c\lcmal/orm, and par¬ 
ticularly the opening ui the uppei pait, nught leidily lead 
io thia supposition Tins doubt aio^ in the miud of 
J/i. Guettard, from couipaiiug the firucture of one of the 
dc^onium stupposum of lmi>eritnb with tl e desenpuon ol 
its struoitire Ub given bv John Bauhm add by CouukMiii- 
bil^^ the result ol liis comparison being, that bom the 
deterii^ious weie in some respecta erroneous Taught bj 
caieful examination, be states it to be coiiijiosed of hbies, 
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^ iuguHriiyf and anastotd^ni^ i<^^er hy t^eir tamiflct* 
t30tis')>7 wiitch they (otm^ irrtgui&t nieghea of vnriotia A- 
and (juite empty Bt this eontezture a roM 

IB lonoddi whi<h ta cohered by a thin pellide, Odnatituted 
m the same mumper, excepting that the tMitxre is tnoee 
c1<M Hiid 1 ompact^ ttod extended mtoe tnctthrane^lilce fob- 
bfaiice, which omy He detached and eaAily raised from the 
I and whirh» when ^^amined by a leM^ appears 
hi. A masb of Qtit hbres torinmg very amah meshes, similar 
to the large ones of which the bod) it composed The foot 
suUc, which 0 [ireads out and te a species of basement by 
which the Isg St attached to the body on which it grows> 
doCs not seCm to differ from the general substance in its 
conformation Hence M Gbett^ concludes the sea*fig to 
be merely a sponge, dlAemig from other sponges orAf m 
form, and fiossessing like tl^Li the pioperty of imbibing 
water ugd losing it by cocbpie<sibn 
Ov^cAnparing the stroctmc of the sea-figs with that of 
these fo«siU, M Guettasd points out differences which are 
undoubtedly vciy cssciitial In the pedicles of theibssils, 
lie observes that circular poiaU mtiy be seen, which will be 
found to be coptinued into the spherical pai^ dh these boo¬ 
dles, bo that by different trans>er«c sectioni^th^ mhy be 
traced, ;ws$ing on like so many veflels^ from the pedicle 
into Uie substance, and even on to the surface of the foSslf * 
whereas, in the ^ea-6g, the fibres have no subh reguUhty 
pf didpobitiofi, nor are the} thus continued like ti^es frotn 
the pedicle into the subAance of the fig ^ ^' 

Guetlard next desenbes thw other kind of fbssH, 
which belongs Ho the class of fungites, and which, hke 
the ficoid fossils just tipated of^ are opeu ftt ih&t supenot 
aitd wi^r part, ai^ in general possess spmewhM* dT a coni* 
cal j and from thair varying in length, width, and sizet 
fm n jfcpUy bear a resemblance to rup<| glasses, funnels, 

&c^hiUt'others are loog^, cyllndncal, and eveh fiisi^m, 
^is vanetv <jf figure is Aiqnratly dependant oti (he clr* 
cotnitabctbgF the fractures which they have swlferM, these 
f^Ailff ilke.||ie forma, Deig^ rarely found m h perfeft 
M« uuttlard appears Ho hare been entirely fcnled m 
the attempt to discovd *niy recent soOphyte, winch might 
%c isoffiAdered as beaiiag any olmlogy with these fossils 
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H6 fnt was dispo*»^ to coofid«r them ai being te 

the tp^ngta e/egoa# of the ipoagia dm orf 

Sloaoe, littttbib OpmioD )ie touDd'reason tQ rehaquish,4n4 
wee then laduced to behe^e thejr bore a nearjtr re$ein« 
faUoce, 10 their geoeral eharactera^ to eoq^e speciea of ina« 
drffinree than to any of*tfae •poogteV* tevera) of theae 
fodsilahe discovered ^ enter Uyer^ed>ich appeared to differ 
from the general euhbtance ot th^ foasit, and bii opimdtat 
he thoiif^hty derived support from this circun^anee^ for» 
on exauiming the interior lamina oi these fossils, he con* 
ceived that it much itsembled the hard smooth part nhich 
forms the conssponding parts in madrepoies, Icc Madre* 
pores and coraU, he observes, aie covered by u substance 
which has be«u distinguished as their cortical part^ and up* 
mediately beneath this, there is a smooth substance of very 
tloM! and compel t texture, ^ which there are no stnie nor 
traces of an) fibies With ibis latter substance, he thinks^ 
the eiternal layer of these fossils exactly ^ees %>«» It 
coitfiimed in the suppOBition that it originally belonged to 
lihem, and was not dt*rived fiom the matrix in which they 
lay» by observing,that, in one specimen, soeral bttle fat 
slielliuf fjgtm were adhering to tbissuriace* ** 

Kotbingi ^ thinks, m the fossil kingdom appnMichcs SO Stnslc stured 
nev to diese fossiN, as the singlMtarred corals of 
Baltic, de^iibed by Fougt Tlie only difiereoce, M» 

Guettard remaiks, is that the corals desenbed by Fougt 
have ftrue which extend from the centre of the coral to Uie 


edge, ID such a manner as to form a star This dtSercnce 
IS howeveo suffioent to remove all idea of sijnilanty between 
the two bodies 4 since, as we have already seen, the star 
constitutes genus Ma^reporu, to which U>ose corals be« 
long, whilst in the fossil bodies oow under conudonrtmn. 


there esist none of the diaraotcrs wjueb mark any of the 
spjsaes of soophytes, which we bare hitfierto exanuia^ 
ftfuty oh,these fossil bodies, it will be seen, d#l|r so 
siudi from any known recent eoophyte, that were it pot sp^swiy of 
that raft nuttbers of these muft be conceal^ from us|n ^ 

the Domeroui recesses of the o^eau, they ipuld epo* 
eluded to possess not the Icaft resemblance wifli any amm^ 
substauce oow eaulhug indeed, so considerable is iUt 
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difference, that 9omt bubstancui wtU be plaecil bef^v \o)j« 
wh^bi not only ennoot b^ referred to any particuioi k iowM 
specus, but >vhich almost i^uthonae the Xoimabou of 
new genera ioi thetr reception* » 

We ahull ptoctid, howpvo^, as nearly us posatMe* accord* 
mg to the. ^^eueiaily^pcepUd S 3 s»tciBatiQ cla^eitication , and 
^buUdeine what aid ^ran Ijo obtain^rd, fioni the c\anima« 
t]«ns which hare bu^u m^le of living aubstaiicesapparently 
of d uuidar nitoic It la latcndcd, tbeiofouj to codca* 


vour to conipri'^i, imdcr the genus alcytmtvm or vpoNjf^tf, 
the aubMaiicis so accuiateSy inquired into by M Gucttuid, 
9h wUl as sGvci )l others which have not been §(K>ken of by 
him, but are evidently of the same kmd . 

With icspcct to thoci issibcation of these bodiM» adif* 
Acuity aimed insuperable presents itself, since the cIia- 
lactenspc muiKs by which 4M substances belonging to 
these tag genera me distinguished^ h rereut state, arc 
fiequ^JI^ uot to bo discoveied after they have sustaiucd 
tlie *cKoiigo ol pctuldctinn Pixviously, bowever, to piu* 
ccedipg fuithcr lu an iiiqniiy on this subject, it will be 
proper to (ou«idei thi nutuie ^both ^alcQoDium and of 
sponge, mukI to oacuUiii what are uic diaboMm^Hiacters 


of caciv 


4* 


The alcjouium an animal which assumes a vegetable 
form, and which ii either of a flesh), gelatinous, spongy# 
or lemhei) substancr, iiavingan outward skin full of cells, 
with openiugs possessed by oviparous tentucuUted bjdrai 
the whole substance being hxetl to some otbei body by a 
seeming trunk or root* ^ 

Count ManAi, who carefully examined not only the 
phviical, but cliemical propel ties of these bodiis, ob^ 
serves that they are nU ^^uiiounded by a porous luother-like 
borl, and that the ustorior substance is, in some, a jell)* 
hke*A|^tter, and to others, a mass ot bgbt ash iiolotused 
aeiciw spines, which pnek the hands oo being 
in the soma uvMiqcT as do tl|e spines oi Uio pli^t caUod tfaa 
Jodieu hg. ^ , 

irfjhis Essay on tlia Natural History ^the Adn« 
atH, Saa, hal^ruiule, in some rt«pecis, a nioie tnmule exo* 
iPUAltion of the stiueturc ot tw^difler^t species of alcv* 

OliU 
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otnn ih'in eren titat of Couot Mttrstlii, and was dUe 
ccilvtta by the aid of a oagaitj^ag tha peculiar 

jorms a^iumed Uy the ipine$ ol ammals are in 

a ^ridt measure cpmpoMd Oi theaevre ahall tooli have 
octagon to at*cAk oiore particularly 

TUc fonoa m «hich the&e animaji enat are very nune-^ Vam m t»«, 
TOtt^, thw deptodmg not merely oa the number ot species, o^nioxm 
I ut Oil the ditfereut irregular iomts which thebame spocidb 
undei diUisefit uicuutsiaoces may issume Thub AJm« 
mUi obieives tbe 8<iine ikjoiuumi whi<li aometimeb fi^owa 
lUt, and thus covert large puce^of rocks, is at other times 
iuuiid m a rouuded ioxm 

Fiom the differ ut colours as well a& fonos which some Nimecirrom 
of the species of these siibsUuces possess^ they h ive ol> 
tdined names expressive oi their resemblance to obtain tru is 
liuits* Uhus the/i^cyoniKSilpicai/Km, bnug of a globosa 
ioinii of d hhrous mtcrual sfructuut ol a tubercular sui* 
lacci and oft jellow coloui, has been termed 
orunge tiic c Letng oi h sub^glohose foror, of a 

]mlpy substance* and of u green colour, lius been teimed 
tiic green sea-orangp or s^^^ph tin a cyc/oaivm, which 
26 oi a r^j^iidish ioim, and of ajeltow colour, ha^ been 
distmgiu^had es the 8 cn*<|UiDct nud the a JicvSt front a 
leiy close reacmbUncc tg the m its form, has been called 
tlieM(&-iig« 

The sponge is a hsed, ReNiVe auiioal, very torpid, va- Charsrtcrc of 
i}jj)g in Its hgurc, and composed either of rccticulated 
hbras, or mosses ot smoll epiculie mteiwoven together,^ 
wbidi are clothed with a living gelatinous flesh, lull of small 
mouths or hejes on its suiface, b} which i^sucks id and 
throws out the watcr« * 

Tbc vitably of sponges bad been suspected by the Their sntmil 
cicnts, even m the time ot Anitotle, they having 
ceivnd a paiticular motion in their aobsUince, as aucieou, 

shriaksog, when they tore them off the roeVs* 
iiion of tiieir poasessiog a degree of animal lita was also cn« 
tei tamed m the time of PUny* Count Maisilb * confirmed confiroiei 
this opioioD by obsemng, oa tlicii being takdb out if the 
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mtf a s^st^AfC tbd Araeto)tc'iMtiOB» in certain tittfe round 
)mAcs, arhidrlttateduntiiabe mterthe^htd eonttined was 
quite dtssi paled Mtais* Peyaoiiell euppoeed sponges to 
bm been formed hf certain wormi> whiek uibabited the 
labynnthean wmdmgs^of the nponge^ nod l|i(lieved» that 
whatever hfe was ftund tir these substances, anted \n those 
trormv and hot in the suhatvncn ciTthe sponge, which he 
was convinced, was an rannitwate bodf Tin# point was, 
however, deterromed by Mr, EiUs, who, m a letter to 
Dr Solander*, relates the obsenatfona which he had made, 
by which beescertained, 'that tlmt woretsi which ho^oniid 
m the sponge tO great nunibers, were a very nail kind of 
nereut o\ sea scolopendra, and that they^vere not the fo> 
hneotors of the sponge, bnt had pierced their way into its 
soft substance, and made it only theW place Of vetrOat aud 
secuTfiy l^pon exammiog^ ^ sea water, a variety of the 
etumb of bread sponge, the'lbpa of which were fM of tu* 
htrlaliiKrvities or papiUfe, he could ptemly observe these 
httte tubes to receive and pass the water to and fro, so^tbat 
hi rnfevred, that the sponge is an animMsat fenem, whose 
months nro so nuvny holes otmpyds of bnuehed tubes, 
opening oii its surface, wrth these, he^d^iliwes/ it le** 
tOMres Its souriiboicnt, and disebargea, polypes, ita 

excrements. 

r Mr EUh also discovered, that the texture is vaiy 6\U 
ferent m diAerent species of sponge some being composed 
wholly of interwoven reticutated hbres, whdft otbers^re coitH 
posed of little masses of ftraight fibres bf difbrent sizes^ 
horn the mofi minute spieuls to ftrongt elastic shining 
spines, like Umall needles of one third hn* inch loc^| 
beside these, he observes, there is an interimfiate ^sort, 
between the reticulated and the finer fasmtblaM kinds, 
wbidi seem to partake of both sorts* ' 

subsfances considered as albyoma by Donidi, an 
as iR some of those which hkva' been described^ by 
Count MaiaiHr, similBr 4arga bundles'wF elsstie fibiwa like 
qeedles werg difcovered. Tbele had bean reckoned akyonia 
^ aloft tutors, bnt'iD Mr ElbsVopinKio ftbuld not 
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be U ftioce ni^Hber «i»r m^i4¥m 

may pol}^ extencki^ ott\|^ t)mr * 

sideriog tbe^6ufteo«^ pt th^tts^ib^diBtmguuhki^ 
racteV'^ the>geMl elcjMtMif ^ madik porea 

eu< tb^p9(3e#n JA fibit\i*bacLM t« tba charao* 

ter tii^ap^kogea*! 

It tf en^kt that >these naadle^li^e aptcols cannot b« 
r^idirred M belonging to tbo geoua tpoogm only* amHS 
among, tbe aloronia i09K are admitted to be formed ot a 
apOngy aabstauce* into the cothpoMhoD ofirhioH tbeat $p!^ 
jculeauNfy of courae be expected to enter o!i the pretence 
or abaedee therefore of polypee to the cellt of the aubttaace 
saaat alone depend the necemry di^ctiou 

Blit whpn the difficulty ot diatipgoithiDg between the Moitaifficuli 
ak^ome ai^ theaponget, eiea po a leceot tute> it cdoai* 
deredf the oryotologiat wiU a^ly laid an excuee tor hie in* 
abilitjj to laake aaiuular diAioctiuu beti^cea theie eub* 
stanccai after they bare nodergpne the lapidifylOg 
>vbe«v their perev bare become hlled> and their poloiir and 
thajreub(touce> audj in foct, then a hole nature her been 
changed indeed, theaWMed geoeiic diffeieoce betiveeo 
the atcyompoapi tpoogea la anch as muft be entirely^^oft m 
moftei thiMtfMetaocee which hare itodergone the chaage 
of petrifaction Whethei the pores, which are diecorerable 
patifewl, weietfae dweliing of tlie polypous hydras or not, 
can nb longer be asoertamed > since their radiation, which 
IS supposed to cblwOctenre the openings in which these im¬ 
pute Riuinald^ettst, and which is freqViently so faint id th# 
reoeidlaleyonium aa hardly to be detected, i^ veiy hL^y, id 
therfbsail enbftUoee, to still more diSca]|^to be made 
pat<r' fnde^, 'from this indistinctuess, of the rediatioot 
much difficult appears to ha^^e arilan tb making the neces* 


sary drstinctioa between eten the reoept sponges and 
eyoidw, ^tbe graduation from the perfectly radiated opedfag 
of fta eloyOuiuoi, to ike 'plain opening of the sponj^ 
bdthgeo gradual dad mipenieptible, onto render it a di& 
deiilt ta^K, eite *wbere tiie sub^meos aiw in a^yeoent states 
tO'draw Imw wbe^e akyoaiiim eeases and ipdngi^ bd^cut 
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But here 16 not the whole of the difficult ^verul the 
fo 6 Sil»» which will be preaenily desenbed^ posbe&s some ol 
the xliHractera of ecidia apd ULtiDio» ^ith those of the 
spoiigL 01 alLyoiiium, thereb;^ TendenDg tlieir diatioLtdiid 
eormt olas'^thi.ation alj&oft hopeless Hchc^ altbout^h 1 
ahull in general speak ii these bodies as alcyonia, 1 am 
airdu^ tU It when tbeir histones have been elucidatedliy 
the inspection of more ihulhaii^c specimensi sevcial of theca 
luay claim oLhir ^WiguaUons 

The coDsideraUoo of another ciroomnaiice leads to the 
ncccssit) ol giving up ever) rdea ot dtstiaguibhiug the alc^- 
otaa tiom the si>oiigc», wlidst in a miacmhrcd btate, Among 
the fo«siI zoophytes uInch claim a situnUoii under oue oi. 
otbei uf those ^ei)eia» b> lar |lic« gieatci numkei aie sudi 
as ate so totally diffcreot horn iny kuown species of eithf>r 


alc^oQiucnoi sponge, as to«s^dei it almost impossible to 
dcteriome unde r which g^us they ought to be p1 iced 
Cnd||j|)frese cimnnsiinces, you must perceive that the (it* 
tempt to seps’itc tlicse fo^slls• by specilic dnttnetinns, at 
prcMnt, would be hopeless it can ouly be cfTected when, 
hy additional observ itions thfil^aturu and forms are moio 
perfeckly known 

When tt IS rorolfecttd what ^cry consid|«tUe variations 
in G»rfn> are tound to take place m the reteiit ladiiiduals, of 
the scitrd bpccicH into wh’ch thesb suhAaoces tre divided i 
and vlien it is considircd, (hit whiUt pacing ailo a miuo 
rahred ^tutc, tlitii figure and appearance mav be aUo much 
changed, it ui ly be suspected thul hardly any opportunity 
of fiir lompinsoD could be founds between the recent aud 
{osm\ alcion^ 

This bowevci i \ery fir from being the case« and indeed 
whin we reflect on the tiansmutatiOQ whieh has taken 
place, tb^t I sofl, giiatiDom, oi &pong) substance, ^has 
btoeme a bard and poudetmis stouei we cannot but |ie 
affef:ttd with uhighdogiec of astonidimint, especial^ on 
percMMog,. that this greai and eatidordinary change of 
Subst nice h^s b<cn occotnpanied by «o btUe change of ibin)> 
In ronsequence of this 1 tiust I shall be able ,to place' beforp 
tou many bodHS» «\en ni a atlicifiid state, which uillini* 

mediatclj oppearto have hecn ammaU of this d^«nption, 

belonging 
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Vinetf of thesb bod^d, 4 n^ pftfccHi) wHt pre*ici*Wd 
^ill they appter^as io render U necessary foi me to siy 
hvf words, respecting the stat^ of prcaervitioii whic 6 
they are fout\d. . J 

This IS rendered necessary« since the comparatively Se¬ 
quent appearance of these bodies, in a fossil state, appear* 
ti> contradict a pobition laid down in ibe foimer volume, 
iivIulbtypC^skingOf fruitB, that substances pobsts^mg a pulpy 
consistence were not hkely to be found in a fossil state, 

81 uce their decotnposition would mott probable take ptacc 
with too mu^h rapidity, to allow of that change being 
ferted,' on which their mineralization would depend But 
a pecuhanty of structure exists m these onimaU, Which 
exempts them from the uiflucucs of this law It appears, 
as we have seen fiom the ol»sd^|^Hous of MirsilU and Do* 
natii tliat these animals hove blended, with their geJaJuoos*^ 
ond carneoussul^tonce, iDimmerabit minutcspiLul'of^icH 
may be considered i* the botics ot the animal These ma¬ 
nifest tlieniseUes by tne pickling sensation occasion,* 

011^ being ]undUd> ahich^mti obtained for some ot 4 hese 
ouimals the esic of the sea nettle l*liat*thcse spftultp, 
formed of uid dura di matter, ma}, in some, and 

CBp^ciaily that the spongy Sb^ and coiiareous covering 
mn^, in others, keep up the form rf the animal, for a suf* 
ffeient time to admit of the peculactive process bemg ao 
cbiuphshed, ieems to bi not immohable, and indeed'ap¬ 
pears to afibrd a satisfactory mode of oxplaining this cunous 
hou '' • 

' Tb*it the bodies DOW about to be more pai%b]lar1y de-Tli«v must 

sertbM ic the remains^of animals of u fortfiei world, s^mis bilonjed 
« « , f, ^ 1 to 3 f>Ymer 

to require no stronger p*oof, than the ctrcurostance of these voria 
inha^&nts of the sea being found in tfa&ir changed stqce, 

IQ ^g^ataius much elevated abote the level of the sea, 
at ^ qpnsiderable distance fiom the sitnatioDs which it now 
pOss^^B iVblist ^eating of the fossil corila,"itoan^ were 
pomt^ ^ut, whose recent analogue^ were po^itiwsly not at. 
j et known^ and which were therefoW conjectured to be the 
rein uns of certain species whuh might be now extinct Any 
opinion of this kind with respect to these animaU ajipears 

to • 
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fo be hardly admissibVef smee (iom tbe mnumcrable pe^ 
m whati the) lui^c, and «til1 more from fbe €om|tbra- 
tsvely imall d^ee of eageinen wifh irbicb fiiey ha\ebeeii 
fi6nght» we ere totally mobtc to form utt} odnjectiire» Bt to 
t!ie nurobi r of tliooe frhitrh may ha^ hithcrtb entire ly ei* 
capcd ofasCrvatton Anatogy indeed may lead tie to con- 
clode, that by tar the greata pait of thebe foi^wl bodies are 
act\i*iUv tbe lemmos of eattnct apecieb> but «here evidence 
of a stran^^er kiod canoot be also obtained) the &ict must be 
coQBideied as undetcunined 

F() •.il^1c)Qms Having made these lew prefatory remailcs t dfiall now 
4v uibwl proceed to a more partitular examination of such fossils of 

thib descnption) m my pobsessnon) as tie most illustrative of 
* the Mstory of these exirsordinw animals 
Rsmdied Tliose Which are of a lamified form seem tn be most 

rarely found m a minciuhatd state The sperimen however 
whuh IS bgured) Plate VII» 0g 12% and which was found 
in A^ltshirr, IS imclonbteflly the foAsit rOmauib of one of 
these bpeciee, aithoiigli it is impossible to say to what par* 
ticiitai mmified species it hclongS) or wbethci indeed at is 
at all referable to any known ajMipies. 

SiieYft chalk ' And examumtjon of the substance of iHbiaasil) npW a 

Binture of sticx and caita^nate of aflibirtfl os internal 
evsdcDCc of its origin, bince its texture is sucbi as Jl hart 
loiiud aliBOHt constantly to cbaractense the fossil remamaof 
any individual ol this genus, which liad been composed of 
a sponge*like sub&Unce Thin subnanfohaa evidently, like 
apooge) been of a reticular texture, but the disposition of 
the mesliosp if w> they may be celled, is In theapongy si* 
cyoQiiUD m jiVM more uniform and determinate than in oidi* 
imry sponge, and though not to be described tp wovdsy thu 
textuie IS so peculiar and characteristic, ss'direclfy'^'to be 
kbown b> those, who have been m the habit of ekammmg 
'thdse and similar Substances by the aid of magMtymg 
glasses* 

The fosSit represented Plate Vlf, fig 6, dbd which is also 
from Berkshire, appeals to bear a tolerhbly dose retem^ 


Pinnated 


** The reference! here end efacahere are to tbe figiim of tlie nrigknel 
work 


bIttRce 
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h\Aiic€ to fitcyonium dtqiMum ot I 40 d«q 9 « or 
hoiitf or deed man's toes of EUis*. Its teztore evidently ap- * 
pears to he of that kiBd> being fiud^ roticulated* which 
would Gorreipood with the caraeou^ spongv aubstance* of 
which the eoceot zoophyte fonned* Its surhice also, 
thickly beset with minute openiogi# beanug somewhat ot a 
stellated appearance to the naked eye^ serves to eonfirm the 
rcsemhlaote. This fosnl is now a carbonate of bmemode- Ctulk 
rately hard» but ifiable 

In the elegant work of Mr Knorr) Mr« Walsh desciibes Pnspo'aUc 
several fossil elongated ulcjociia, by the siUy term whjch 
the ancients had adopted^ ot pnapo/uhi Cue of tliese fiom 
Touioine is figured, Plate Vli, hg« 1 It had at Us ta« 
penor< termination that opening, observable m msoy of • 
these animals, which sened for tlie reception of theses* 
water, from which, it is prob^e, they dciived tbeu sup* 
portf 

On rubbing down this substance on a 8 aud>toDevj^ this Areurorotet- 
tennmation, foi the purpose of e\a]DiDmg its struLture, its 
hardness and the partial polish it obtaimtl, proved, that it 
had suffered an impregnaliQfi with silica and on examioa* 
tion of this .surface with a leus plainly showed, tket the 
flinty part Wtf reguUily distnbuted m conunuous mean* 
denng lines, bearing the peculiar and characteristic form 
oi the spongy part of alcyonia, whilst the intervening spaces 
appeared to be filled by a softer sabstance, a carbonate of 
dime The substance was iherefoie partly immersed to di* and the inters 
lute muriatic acid, by which the colcateous part was speedily 
removed, with effervescece, and the siliceous part left, pos* 
sessing the fine retiform texture of the ^ponggr alcyoumm, 
surrouDdiQg the central opeuing already meotfoned, as may 
be seen m the upper part of the figure* 

Tba fossil represented Plate VII, fig* 9f approaches the 
imrest, in its general form and appearance, to the o&yot^m 
^ontniii Linuaei, the afe^mfam prfmuw of Discorides/ or 
rmtber to the represeoiau<m of this arumal as given by Do- 
pat] It must however be, I believe, considered, as diff^ 
ing fVom any known animal of this genus 

Thu fbswl It of a roundish foim, rendered unequal by 
diallow depiessioQs about tlie width of a finger, which pass 

from 



ros^fit 4Lryo!rfi 


48 


f im t ir ^ 
till I vl vt u| 
iwji 


K iiM n 

POiiul \) Uu 


<»rt 

Jl lOt; l>y 


fcim the superior to the mftnoi parf ol thero««>|]^ iti4 
^epaj'ated from fteh other by tubntulatcd ritfgts At the 
upper pl^rt has been « eirudaroprillnpr mon^ than half in 
inch in dtameUr, and* at tiic 1o«er part« if* a nr^^d split 
IS though the pidicfe had bren Iicie •*e.paratid a circum- 
stance indud ahich frdilcisita iftnity to the ahvonium 
ifc^rnbed hv Donati rather mote doubttnl Thr substaiice 
<it this fo\«nl flp|irais to ht a tanestonr* ahich* probably 
iiom some tinge ot non, han obtained *i reddish htoun co* 
loiii It IS not uCo terv 4lose tettuft» appircntljr fiom the 
St]pcmdchd ciU ueotirt matter not having ucuiitcl^ blUd 
lU the interstfriH InlHcen tSie Abrcs TIctice mtinirons 
sintiU oponmuv %H\ even »ri itspjtscnt state, o1)sc^^'uWc eu 
ittf snrfhce* vihn h on (hi<i in^iMitinn iicseentobc sScIi 
Mould n suft ftom i loose or ^)>oiig} lex tun 
M Inht trf atinr of the nldyMunni, oi the spc< u ^ to uluciv 
tins scciAs to appiouh Uoiuti piiitenlarly <le^c^lbcs 'ind 
the runoQvK foimeil ^picttla, n^hich eorisntu 1 < i 
ptA of iM ^ub^tmee Tin bodi, '\n well is the cnrtic d 
put, heremirh'*, i» formed of tno substances tlu one of 
uhieh IS ffefh\; md the other oMfenv The lottef, he ^dd", 
H form'iQ toio «.pn)(s, whuh, iicoi the corfica) aic ui 
if rtnmbci, andelowl) iiitirmniglcd , bemf^ibout tin 
Iingth of two Ime**, inJ even longci Tliej lie either of a 
Uulfoim tignre, or ire finil} pointed at on^ eod, ind then 
gradn ilU cni irg< towards the middle then, dnnuijshing 
aa Ihei lctjgthcn,thty diiide rnlo threo shrfTp concCnl poiiil^* ^ 
oroimd Mhtch are fl\ed numtious iziimite globul ir boibes, 

IS huh Urc chn.^ faond in the eortiani put 

A Veiy stii^^( ununtioh* uiJi a lens, of tlu suif'ie^ of 
numerous fos^l alcjonn, did not however discovei my ip* 
plannee of smidir spinea, aid almost induced me to’^a 
lead) coneuueuce aith l* 1 in<us, who relites that he has 
dissected v luotiB bodKs of this kiud, and has seen the 09^ 
scous fibies disposed m a 1 idi ited^torm, but is to the woo* 
derlul builv, the stmetuu* of which is so floudty doscn&ed 
bv Donati* be S4\s, 1 ha>c not seen it^ and obsenCs that 
the sane Hung has happ< niJ (0 bun, wUh lespeit to the 
greiUi pait ol tin li^nies iii IDoiiuti's boob^alndi, hesu)S, 
aiL embelLshuici U ot the designci, diawn h) t)>e nik ind 
« ^ eompa-s 



FOSSIL ALCTONiA 


49 . 


compd««s» rath<r thau iq agreement vixili the truth and 
pliLit) of nature* 

Being in posbession of another specimen of this 
forint d of a much harder and closer atone, and which from 
it» appearance I supposed to be imested with lU cortical 
part, I reboUed to Mcnhce it to a moie ngoioua search lor 
the spines described by Donali, coDcIoduig that, since uU 
ogreed ab to their difienn^ m their booy hurdxics» trom the 
oti t'r parth of tlii» luimal, I Uioutd at lea&t di^coier some 
traces of them, aUhciugh I might not be able to luake oat 
tlicir form 


This fossil was therefore cubjccUd to the onl) modes of b> cut u 
dissection which I could cmplo) with subbtinco posscbsiug 
a stony haidncss A polished section oi it was ubi lined on 
different parts of it, and at diflereot depths, b) winch the • 
peculiar b]>ongeous structure, alre'tdy noticed as beloni^mg 
to thebc bodies, « is perceived, but uo appcurauce of spines 
could be detcctect 


1 he specimen was then immersed mddute muriiaicacid, 

and examined at different peiiods, to oscertun wlietlar thc^^j^ ^ 

new surfaces thus obtained displayed any paiticuhr appear* 

once After rather more than a quarter of an inch of its 

substance was thus removed, i was pleased to hud, Wjth a 

lens of moderate power, several erucifonn spines, lorme^l, which evhibtu 

as it wue, by two tubiforai bodies, not an eighth of an inch ^ 

in length, ciobsing each other at right angles, and termi* 

natmg at each eud in a very sharp point 

When the»e bodies were Gist discovered, tlie specimen Theie an hjr- 

was still wet with the water, with whieh the acid bad been 

removed lu this state they possessed a coiisidei able degree 

of transparency, which tliey rapidly lost, as the water e>a« 

porated so that when dry, tliey were completely opaque* 

and of a chalky whiteness From tbeir possessing tins hy* 

dropbanous quality, and from tbeir baring withstood the 

action of the muriatic acid, there appears to be the greatest 

reason for supposing, that these bodies, which were ongi* 

nally the spioes of the animal, are now formed -of an by^ unbMddJ in 

chAlk 


* De Coochn minui ootn App II, page 11 
VoL XXI11 «-»May, 1109 E diophanous 
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dmplionous clialcedon^, and imbedded m n matrix of tar* 
bonaie of bme, wbtoli 1ia« pen^id^d or has siipphtd the 
place of the soft ipongeoas pirt« Tins and the preceding 
io^l sfleyonm are from Switzerland 

Alrf'itinim rc* Alofontum fievi Lino accurjMy depicted m the AUtcl^ 
i.mbliiiL Ilia , , ^ ^ ^ ' 

iotheca ot Merratus* a^ Auifonium ^utnfum aniiquoruvi, 

and paVtfcalarljr described by Marsilh as de stib^tame 

d*€pon^€ ^ d*^lnoHff reaombii.s mncb» in form, the bro>vn 

bilinons fossil, Plafi IX, ftg 4 llic recent alr^onmiDf 

according to the Count* is of the form of h fig, bnng at* 

Uched to the rotk^ by branches proruding from hs 4mnllri 

cud, its Tipper part bilcig i Iritlc fliittemd* aitb a hole la 

themiddlf Its colour, be «Qys, resccnblea that of tobacco, 

4nd rts pareDcb}p)atous lub^Unte, he thinks, cinnot be 

compared to any thing bttU^r thon to nutgalls, when well 

dried In all the^ reapccts, ii ver^ exact agmentent 

to cxiert between the recent and fb sil ^ab'dnnces Still, how* 

but diticrciit i ver, the hbres running otcr its surtace, and penetrating its 

^ubathnee, with tht grooves winch appear to have been 

formed bv other Abne, winch are now removed, distinguish 

It, not only from tins, but, I believe, from all known alc}* 

Wholly silc\ ouia« 1 hia fotsd as from Wihshsrt, and appears to-be ibrmed 

entirely ot flint 

Uhc fossil, Plate IX, fig 3, from Mount Randinbtrg, 
near Hchafliooben, in S«vitzerla?id, poftbesses ivuUntmarks 
Bctiuuhr kx ot Its alcyoiiic origin liiH lossil, like tbo&e ot the mmosc 
ailrti wah kiud, figured in PlaU Vll, hub that retitular texture, which 
chalk appears to be peculiar to tht spongy alcyonia In this spe* 

citnen ulso, as well as lo tlio«<c, the reticular fibres are im* 
picgn^ted with silica, and havcthf;ir interstices tilled with 
nkareoud matter in this, as m the fossil I ist described, 
the remains of the pedicle, the org^, by which its attach¬ 
ment to its appropnate sjiot was accompbailed, are observa¬ 
ble , aa well as the supenor upeuing, which pusses into the 
substance ot tlic fo*^! 

Af other simi- The fossil repreaenb d Piute IX, fig u, and which isfrwtn 

the neighbourhood ot Saiimur, being u very peridot fbsKit 

\rm 6 C C p lOi t Haters Phynqitedc Is Mer, p 87 


of 
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or the kind descnbed by Mods Gucttaid, a{^reP 4 , m iN 
^r(ntr 4 il chamcteis, as wsU os mittflextuie* with tiiat out * 
which has be^n juft described In this s{>tciCDen, at us 
supeuor sut facet theie are, a& Mon^ (vuetUrd obi»crves 
Is sometime^ the cose, four opeimigs» and the pedicles^ a» 
a ell us Us lateral processesj which ep|>eur like rootSt seems 
to have been formed with b grt Udegne of luxunanoe, 

A veit perfect fossil of this kind, uud similar iu Us sub- petfici 

1 II L « I « 

stance auo tcNture to the aleyoitia» which huve been just ^^rnc uxtun 
described* but of a dark red colour* where it is not m* 
vested with Its cortical part* which is of a grej colour^ 
penaded by a slight tioge of red^ n represent^ Plate iXi 
tig 1 he pedicle* and the opening at the superior }>art* 

are here scry pirfect Slight traces of lioevi pasbing from Fibrr^fur* 
the pedicle to the opening* aie discoverable on this speci- 
men* and* doubtlessly pomt out the arrangement of hbre«, 
bv which the aotmivl was enabled to draw id and lyect thi 
water which supplied it with food Tbit tossili { haveroa^ 

>ou to believe* is LiigUsh 



VlII 

fn Account <(f Imprweincnis in the Cnlture of VegctahhsM 
bjf JoHX Christian CtawEX* Efq * Af P* p/ Work^ 
tngtimHaO^ Cumbcrland^^ 

SIR* 

AM fearful jou should suppose* that I am become indo* 

lent* and that the favours so libendly bestowed on me 1^ 

the Society had ceased to operate as a ftinmlus to the far-- 

ther exertions of my humble endenvours to assist those ob* 

ject^ which by the ioatenng hand of the bociety* have been 

so esaeuUally promoted You will excuse me for wishing Ohjett 4 of 

to assure you that I am not idk* and to mform \ou that the m 

^ sgncuHure 

* Tram of tb«Socict> of Art>t voT* XXVI* p 79 The gold nedU 
«f the Soaecr wai rotsd to Mr Curves for (hcsecoiuiuuication> 

£ ^ objecU ^ 
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objects which at pre^nt f^mploy me arc» I couctivc, of greaV 
importance to ogiicuUuie 

The fiut bv expenment!!» to ascertain tlie best and most 
productive mode of 'ipphmg manure The second u to de« 
termme, whether tU« distimcs betwt en the stitches in drill 
husbandry may not be gtcdly cuiaigcd^ without auj dimi* 


nation ol ciop 

Besttnaleof I amstrongl) inclined tobdicve, that, wlare the ground 

Uiddrj, manure can sciiccly be deposited t<io deep, by 
so doing the eiuiwrition is ret tided, and coiiscquentlv the 
manure eoiitinms ioi a greater length of lime to fuiuiQi 


of 

the Muchts m 

ririhhu»bau« 

ir) 


r«.cdirg ciuU 

4 nil honev 
with poUtoes 


nouriihmeut to tU( eiop 

ilieiuercose ot th< distincts between the Btitchn per 
mita tilt power oi coiituniing the operations of turning up 
the soil to 1 more extended penod, which not onlj lai* 
proves the tilth, but rumishes a gi eater degiee of moistun 
LyexhaWtioUt tbaii can be yulded iioin giound m that 
slate of hardmsa it soon acquires when undisturbed msuin<* 
met Hits evaporation is pio<lit,iou 8 , though not pei« 
ceptible to theije it is, hoivciei, fulU demonnrated by 
a VLT} ingenious ixperimcnt of the Bishop oi LlandafT, 
and i am anxiously expecting to loim auch coticlusiuos from 
tiuls I am engaged lO tea|>cetiiig its eihet^ on vegetation, 
as Qi ly deserve tile cotisidcratioa oi tlie ictj 

My termer objects ot feeding rattle with pot does sup* 
pi) mg milk {0 the pooi &r, are pursued with increased 
success Ihc use of potatoes as i food for horses and cattle 
iDcrcases doily 


I am, dear sir, 

Vour laitMu] and obedunt servant. 


J c cuinvEN. 


^ -chi ic- 
11 iiu^ trom 
thi 9f 

An 


DE4R 

IT 19 with great satisfaction, that t huic the honour of 
ogam anhnidfiug the result of my farming operations to 
the considt ration oi the Soeictv of Ait^ Deeply nn* 
prcs'^ed with a seiis^e of the many fivotirs conferred U]>on me 
by ilicoi, 1 liaie found my self impelled, both bt gratitude 
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and inclm ktioo^ to proceed with redoubled esertioo, n§ tbe 
bestrcttiiu in power « 

1 lie liberal patroiui^ and encouragement bestowed on AgncuUme. 
ogncultuie b} the Society ha» |>owerfyllv contributed to 
awaken the country to a just e^timition ot its importance^ 
as the ba9n» oi individual happiness and nitionai piosperit) , 
and at thi^ momuU the empire oues its prcbcrvatton and «e* 
unity to It 

I submit With i^reat deference the lesult of my recent 

® ^ wUl cleariji^ 

operutiooH 1 am di&|K)scd to natter mjseli, that they ma> andvrojkm^ 
lead to mipurtaut cousequenet^ and discoveries^ highly 
neficial to agiicultuie The c\pciimeuts I hnve mnde tend 
to establish the double oUiiun^c of uell cUaning and 
woikin^ the gro lud hirst, is it lues the liiid from Weeds» 
and secondly, as it conduce^ to the ^lowth of the crop It 
afiords likevisi a very strong demonstration in favour of 
usiug mitiure in its licbhc t state, bj which notonl) ihc 
greit usual c\pi use oi m iking dunghills liill be saved, but 
the mmuie m ide to c\tend to tiu uuprovemciit oi a third 


0101 e laini 

Mobt oi the farm I occupv w is m (h it state of foulnesias Foul pt)imd 
to requiic^ ictordiiig to gene tl praetne and oprniODi 
enci essiun of iallovvs to cU mit liemg unwilling to adopt 
a system, whieh is attended with such loss, I dctei mined to 
attempt to clean *i part of it by gieen crops, and lor such 


purpose to dlow a much greitcr distance between th^ 
stJtches, than hod ncr bceu lu practice My brft expe- 
fimcut on this plan was made ou a crop of cabbages, they 
were planted m a qiiiocunx form, allowing lour icet and a 
InU between each plant, iq ordei to allow room foi the 
plough to work ID all dsrertions 1 adopted Uiis plan of 
held husbandry, as nSordmg the greatest tocdity m clean* 
mg the crop, though I believe it uever was before so prac¬ 
tised Two thousand thiee hundied and liity plants weie 
set per acre (eight thousand is not unusual in the common 
method], and each plant hid, by coinputauoi), an allowance 
of a stone oi manure, or less than fauitecn tons per acr^, Mine i 
though the common quantity is generally iiooi thirty to 
tort) tons per acre# Ihe monuie was deposited as deep us laid 4cr| 

the 
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the plough could penetrate, dmno by four lioi6e2», and tht 
pHnt *11^ dircclfy above it 

The plough and hamnir, conitmtled to work bttwixtthc 
rows, were ccnstunily cm plowed dunng the sumiDcr* and 
the ground h lo ah completely freed fimn weeds tt could 
have been by i nakid fallow The vei> siirptiHiiig weight 
of my nop, which in Oclob<r w»k tbnt^^hve tons aud a 
hiK pu icrr, nid miny of the cihbig(*i fiftj-five pounds 
{ uh, wLfL inttUrsn^ viilpilM to all ahu ^^v thein^ ^ >^ell 

to in(» and I <uuld an^i^n no sati'tfaaory reivoii fur the 
1 act llu i]ta ihK of the tiiid w as vtiF andifteieiit, being a 
poor told < I at ,~th« rti inuit h ih very dthcitni of the avaial 
»|U the pi lilts will n stl bj no nu ms good,—in short 

theic njH aiothin,; to juMily the i xp(ct tUota ot tv an a tola* 
r able eio]> I did not lind anvthmg in the accounts from cuU 
tivalots (d( ihhig4% to ifland riK \ solution of m) diflicuUies, 
or ^nv ch av to evplain it V) aneic aicukut i iiitt with tlit 
Dishop ofl linalifl**^i\poninint a^ca rt lining the great e^a« 
poration fiona tin. t uiht as rdatad laa 1 ij» aahnnabh Taea* 
tisa on Chi mi trv fiin^aalir as it anav ippeai, this vtrj in** 
tcftslio^ c\paiimciit hid Mmaiiital foi tharlj jtirs without 
an) piicticii infiiinLe* hting diawn ficm It applicable to 
i^iKialturc ltap]>eiHd ta» nvt hi^lal) probahk, that thc 
rupid advance m ^lowlh nndc after the hoting ol iliilkd 
gnnn was ittubutabk to ihi. abhurption of the evaporation 
piodurcd fiom tlaetaith, and was tin cuase of the growth 
o[ m} cahhagis \\ ith gn. it impatia ucl und oiaNiety, as I 
had the honour to inform >ou lust )a.ai, I looked forward 
to t)ic ensuing H asoai, to affoid lue aii opportunity of con* 
tiriuing ni) expcianic iiW Ih 1 lon^ httaa a strenuous ad* 
iDCUe for d*cp burying of mumi^. though iny sintimcnts 
lifsti d cliu Q J on opmaoa, this appeared to opt n a field tor 
meoiitestible pi oofs of it^t 4dvm*Js* M\ cabbages weft 
la^t jcni pi lilted on tix ''aiite plan is the fuuiitr )t tr For* 
tuiuUly I tsttnded tiu *»irot piiuciple ti» my ]votatoes, 
whir h I wasobhi^ed to sit uta wet strong grnunil, from want 
ol lehoiceol Imd Tlh saaiiiu al quanlit) of put ito ground 
H horn M\f> to aat\ i< k« 1 hc) were bit m beda tlirii 
fell tong aud two feet bigad, h aving loua bet and a hall 

ten 
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l>**tween earh hed UnBthi^j\S Aod three feeieudwajs On 

euch-Kre there were 1230 beds, aiid 6l50setH, or five to 

each bed, vir one at each corner, and one m the niddle 

The set^ oF fjotatoe^, when planted acconlmg to the u^uul 

most approved practice, in three feet etitcbce, and nme 

inch(S apart, amount to about tweiit) thou^nd lu tUi AJvinu^cs, 

prCMiit, and indeed m all seasons when potatoes are scarce, 

the saving in planting u a considerable object A gieat 

odvantagi' also arises m being able to keep the potatoes and 

manuic from wet In the hte uncommonly wet season 

I sustained little or no loss lu my mode, which wa» not 

the ca^e lu many of the dnest grouuds Thu plan unitet 

hand hoeuig with horse calture« and will be found service* 

able in wet soils 

The lateness of pUntmg, tt^ciher with the premsture 
floats presented my furening a fiur judgment as to the 
quantity per'lore, which might be obtained by this method 
Uly view in hxiiig upon this plm was, to enable me to 
judge of theefiectb of evapontion, by beiog able to con* 
tinuc my operations for i longer )H.nuJ 1 have no doubt 
but that in common soasoos, notwitlifiandiiigthc iiicnaacd 
distance, the whole ground would be covered 

M) expenments on eab*bigt« this season commenced by Cabbage^ 
planting them early m April From the rain which till sub* ^ 

seqiieutly, and continued till the beginning oi Maj, sue* 
cceded by severe east winds, the eirtb became so hard and 
baked, that the plants hod made lery littlt* progress 

In the week in June the ploagh» were set to work Striking* orric 
as they started, Mr Pon^onhy of Hail Hall was 
uid saw the crop, it with difficultv, that the ground 
was first broken, but by the end of the week it was brought 
mto fine tilth ^'ocwithstanding the whole week had been 
dri, with a strong ^un and seicie east wiijd, jet such was 
the piogrcss in growth of the c ibba/c*«, that when seen 
again by that gciitlem iii on the Sutuidaj, he could scarce 
be persuaded they wck tm sauu plants 

During these operatioin» I hod been making constant ex* 
perimeiiU with glab»e«, contrived ior the purpose, to oscer* 
turn the qiiautity of cv qmration fmm Uic land, which I ^ 
iound to aiAotinti ou the trcsli ploughed ground, to Tune 

huiidivd 
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hiindff d and Tift) pounds per hour on th( buHuce of a sta« 
tufcatri' whilst oil the q;roui)d unbioken, though theglaes 
stood lepc iletli} for two houis at u time, there was not the 
)M>t cloud upon ft, which proied, that no moisture then 
arose from the earth 

The I vi^Hir iliou from the ploughed land wus found to de« 
freise npidl} nHtr the hrft and second day, and ceased 
aftei hie oi six da) 8 , dtptndini^ on the wind and sun 
Th(s» experimnita were earned on ior many months 
After Iu{) thr* evnpontioR rUcreated, which pioveb thit 
though the heat of the atmosphere he equal, the air h not 
80 dense The cvipoiatton, after the mo«e nhundant roin«, 
was not advaiui d layoiid what the earth iidoriJed on being 
frt^h turned up The rapid giowtli oi mi }>otitoe cones- 
ponded pertertly with the previous expcunietits, and their 
(rroath in dry weather \JMhly cscoetkd thui ot other crops 
where the earth was not stirred Ihe compoiieut |>artb of 
the matter evaponted lemainict to be HSfiitai Mil, the 
henehciul cfliets nnsin^ from it to legitution cannot he 
doubted or dcmcHl, hut whetlur they piocee^l lioni one 
orinoio causes, is ^ quibtiou oi much curiosity and im¬ 
port iiieo 

May not i si mil ir process here take place, os when w it^r 
IS exposMi to the action ut the an m irngiition ^ Is it too 
much to Slip]K> 8 c some natuial opei itiou to take pi ice ui 
the earth, a Inch iniy duom|iosG the oMgen contained m 
air from the hidioipn, duuiig the ibscnee of the sun, 
which on th( suns m ippcuaucc may lx again giveu out in 
a&titc highi) piopitious to legctatiQii ^ Osigen is found 
to ciinUm ciihon , and ini} not the glowing plants imbilic 
ft from the an, ind may weiiottheieby account foi lU foiin- 
lUg leonstituini pait of aU segetibles^ 

J he investigation ot these objects presents a wide field 
for inquiij, and may lead to iciy importint discoienes 
I tom mote oi Itss oxigen contaiiud in the earth, may not 
Its propoitionN account ior the fertility oi one soil above 
another ^ May not the adcauti^es supposed to be denied 


from looseniog the soil, pioceid from its being thus ren¬ 
dered in a fit Mate to imhibe the air ^ Fallows soon be¬ 
come so hard upon the durlacc, as to be capable neither of 




mpAOVEtlBMTl lit THE CULTQEB OF TE6ETASLES 


ftbfO'^ption nor cvapontion One very important result ib Great tvapora 

plttceil bcfoie the eje^, and wiilim tlie reoch of every pnc- 

tjcal agncultunst to aiccrtotn^ namely^ that the u iporation • 

from dung is five tuue^ as much as from eaithi and \s equal 

on the burfuce ol aa acre to 5000 |>ound8 per hour Dun^ should 

making use oi dung m lU freshe&t state, tlit fai mer ma} cv- 

tend his cropping to one thud moie land with the buine 

quantity of manuie It is with legret that Ihmeiiewcd 

ID rudoy parts oi the kingdom the quantity of inaiiuie ahich 

IS exposed on the suiiace» and tcnd» to no good i am 

strongly of opmioU) that m uU light soilts it the inanuie 

was bulled in trenches a» I pro|>o>e, and the turnips sowed 

above it, more ibundant crops would lie procured liy 

cleaning with the plough, gieat advuntigt would )>c de* 

nved to the crop, from the etapoiation \ielded bj the ^ 

earth Hot matmre might dso be used By fermentation 

dung ih leduerd to one half its bulk, and its quality re* 

dueed in a cum h gre lUi pto|koitioii The uianiiie now com* 

moiily taken for one acie ot bioad cast would, d deposited 

whilst hot iu dulls, answer foi foui acres, and the croppro- 

dueed be much mote 

If the Societ) of Arts extend their sanction and pitronage Fxprnmenti 
to my exertions, I shall feel bound to proc» ed, and to en- * 
deavoui to bring the experiments to a regular Hjstcm The 
glasses I used lor determiiimg the quantity oi evqiorition 
nereol a bell form, aud pheed with the open pait iipbu the 
earth, aquaaUt) of tow was fust weight d, lead) to wipe 
off the moisture collected from eiajKirition within the glas^, 
which tow was then again weighid is exactly us I could 
nfler the glass had ll^d for a giien time, and been uipef! 
dry with the tow, and from knowing the con twnu of the 
glass I made niy calculations Mr liobeit Wood, watch 
maker, of Workington, attended to the experiments made 
with the gloitses 

I have tlie lionoui to be, with grmt respect, 

Ot ir Sir, 

^ our obedient humble sen int, 

J C CURWEN 
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1 ir IS %vit1i ^T<M pW^art nnct saturaction^ that I Wrut 
vtsteidiv fioni 'Mi Attimr Young, the SecreUiy of the 
tU< Hoanl oi AgJiiulture* tint he Im adopted mj idea of tlio 
imporl nice of cvapoi itiou^ nnd that he has actually 
onUred Mr Blunt, opticuii ot Coinhill, to comtrnrt him 

in I ntrinu lit foi aMCitouing the o\ ipomtion, whiih in- 
-truiiiLiit I shall rce^uest Mr Blunt to show to the Socut} 
Mr doling inUiiils in ilu couiseof ttu summer to iimke a 
el evperimcnU on the quantit) of etapoution pro* 
diiccd from dilh iciit wls, igrctiug with nu, th it the gieator 
or le»s(ltgii 1 oi it iiifluiiiCiH most TUiUiiall} the luxuriance 
i>i giouth ut the emp 

in iU tin viluthU tracts uhich Mr Young has given to 
th< lAokhl he his m^ir id\ertid to t)u*>, aud the hist 
Innnkdgt ot it is i pnntiplt foi pionioliiig thi grouth ot 
tiop a IS ohtaiiMil fnmi mv Hccouiitof the Schoosi Farm, 
m tK iipoit ot tlu M'oikiogton Agiicultural bocaty, of 
\klin h h« IS I UK lubci 

' 41 I » Ih mg un ihli to u i onnt for the surpn^ng eight of my 
hrst <1 >p«d c ihhi^is, with onl) one thud of the maiiuie 
us?i ills ^ntii. Inis Ud to make the exjHniiiLnts I hace 
I lid heton tin and Ihcluve 1 tin not onl) the 

tiitit [jciMi I III Lanr]&.hm, hut fvcii m (ireat Britain, nho 

«wr th >u^ 1 it ploughing thegmuiul upon the principle 
I ha>« isciutcd, toi promoting the gio^th ol the crops, 
I Aattir 111) sell, tint iin i \|Hiiin<ijU on the economic'll 
ill ipplic limn ot ininuressdl Icid in i high degree to fatili* 
titc \ laoit ixuiid^d roltieation, * ind obvmte the ob- 
j 4 ctioiis, abah hmi biiii started b} sogie pciboos agdimt 
dll uiclobnic ui ssasti. lauds, bom tlieir »uppobiMii, tint 
uauure could not lx tuiuisbid fot more than the land ut 
^ d lit cub t ittd 

I ri oisiii, dear Sir, 

^ 0111 obedient serviiit, 

J C. CURMLX 
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CERTlFICiTFS* 

A rerttficatc from Mile» Ponsollb^» Fsq » of Hdil Ita])» Ccrnficatr^of 
tositihcd, that lie Ind seen Mr Curwcu'** sUtuneiit ol tlu tlichvmiu^ar- 

npid pro:;re<^ m (de b} his cabbigcs la the month ot Juno 
1H07 r that h< }m ifectly \t colkct^Mcniiig thim on the Mon- l^lan 
day, and again on Satutdiv m the same week, that the im¬ 
provement in the appeaunce of the plants w u so gieot, that 
hf' imipiK d the laud had been icpi inttd» tiU Mr Curweij 
expliuicd the cau 9 <, which had proiluecd *>0 great 1 change 
Tint lu <onbidtr^ Mr C urwciiS plan of maimgiiig lu 
potitoit and oibbiges u\ut good garoeci hiubondry^ and 
the best ciiculatid for keeping the land clean, improving 
the plant, and at ^hc same time (uuihiai^ the giound, of 
nny that he had ob^erted, uiid tho igh the moile ib entiicl) 
nca there, be hsb no doubt but it will be found binditial, 
aad th it It will lu 1 lew jOarb be much itteiided to, 

A CertiJuatr liom Mi U CimplKll, Sicrttirj to the 
Kendd \^rK(iUuial So< let), state d, lit it lie hid attended 
fQ the cuUit ition of potatoes in most paits ot Lanradiuc» 

(uul could ^prak with tho grcMebt pie<i»ion respecting it m 
thxt part of the country uhieb is 001 th of Lanonstcr 

Tliat whether the} wore planted in fh< luibed wn}, L) 
the dibble, or with the plough, they le alw set lu lour 
Irom OHi cml vf a jSrid, or ptec^ oj ground, to the othet ntd 
or nJCf with ntnoHcr 01 wider intnvulb, as thi culb^ ttor 
niT^ht deem best suited to the kind of potato lie was raising 
That he never btfoie saw or heiid of then being cultii ited 
in beds/in the manner practi«»cd and de«cnbed bv Mi Cur- 
u(n> and that being more par^cuUrly desirous to uMcrtam 
whither unv such method was pursued in the great potito 
district which lies botith-we&t from Twaocastir, including 
Pilbiit^, the i i hie, lliilToid *ii>d tbc neighbourhood of Pi cs» 
ton, bt ipplud to George Clavton, Eb<|, of Lostock Hall, 
and Rubt It Ilesketh, Esq , of Warrington Hall, gentlemen 
upon whose acruTac> the utmostikpeii<lanccini) be pJarod, 
and who informed him, that neither from their own kno^i- 
<Ig^, nor from loaunies thej haic made, can they U mi 

that 
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tint tht; mi^tlHK) of < uitiV4tiDg pol aloes alluded to has beon 
'Frn or h» rd (d in t tract of counti}« w^eie mote are rais« 
td for the market than in otiicj ot the same extent per* 
*> 4 pB jr> the kiiigdom 

Mj Catnpbph further stikd, thit Mr Cunven’s cab¬ 
bages were planted nt a mncli irreatcr distance thin any he 
h id i\ei before sten, nnd Ihiit w/e lar ex(eedid« n a g<*nc^ 
ta\ crop, an> tb it h id t illcn under bis observation , that the 
^louiirl w IS peticctly clear from wced^, and from having 
t>ceu fiequently turned o\ci by thi plough in the intervals^ 
till mould ippeared to he in fine order for a subsequent 
«rop, und he conceived tint m the two cssentid pouits ol 
ficcdom fiom weuls md of the land l^eing in afinetdthi 
1)0 g irdi n could evt it d it 

Other cirtilitiUs lespietiiig the noxlly of the method 
ol plaming pot itoes, ns prictind b) Mi Curwen, were 
received honi the iolloning gentlemen 

W iLf lAM Knott, f^ummcrhiU 
All StiNDtni A>D, t^lveidtom 
J Penny Marshall, Bolton Oak 


Further e ertificates, statiug the metliod to be new as prai - 
tiseei bv Ml CuEwLN, lor planting both potatoes and cab« 
iMges, wcic received bom Uie following nentlcmeii 

^VcLFCR GaRDNCRi CrOOks 
tJLiAM Harrison, Ulvcrston 
A Benson, Heading 
IlbvRY Kicknonu Gait, Bardsec Hall 
los Pi NNY, Biidgrfeld ^ 

J DwARO IUrrow, AllithwaiteLodge 
CiiARLFs GrBso>, President ol the Lancaster AgricuU 
rural ^leh 

Rev J Bcrns Pionvbridge 
I?*v F Fi tERTON, Colton 
los \ OR HER, lUvciston 
AIichah Knott, Thu i^toDviHc 
Rev JosiPii Brooki, ('Iverston 
TuetMA*' M tctici L, Aynscwi 
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Also from the follovviog farmers tesideut lu t(ie U€i^h» 
hourliood of Luicabttr 

, Tnov vs 1 ART 

William Armstevd 
William biALLsa 
AVTH0S\ ElDftVORTU 
CfIRUrOPUBR Atri^sop* 
Roberi Eomondsol 



nrvn biTi, 

Mr CurAfn hiving informed ms that a qoestiou aould 
piobably arise in the Scxietv of A Is nlitive to the iwwiwn ol 
degree of exliaUtiou of waUr fiogi tU« tuitlu and it a{q>ear> 
mg to me to be intimately coiiuictcd pith various matters * 
in agriculture I think )ou will not he displeo^td at my 
mcotiouui^ I few ciituiubtuiccb, to prove* Uiit the ohjeat 
much deserves attention 1 eonciue thit it beors upon the 
point of showing tlie gKaidipth, to nhieh dung may be 
ploughed with safet} , for when we find, as I havedom* 
that fioin two to three thousand gillous of iiioiaurt ate ex* 
haled in a day from an acre of I lud, and tn it the quantity 
vanes greatly according to the st ite of till igc* it should ap« 
pear, that such a veitieal Btrcaiu ot vapour must irmovc ill 
apprehensions of bujyin:; dung 1 d^ tlimk it goes to the 
point ol hodiig and horse-hoemg such plants is demand 
much moisture 1 have found, thit the dung m a firm** 
jard, laid tliico feet deep and I ard tiodden b} cattle all the 
wintei, has exhaled in the pioportion of above tour thou* 
sand gallons per acre in ten hours, hence a practical con* 
idusion may be surely drawn I could much extend these 
observations, but they are suificieut to convince so enlight¬ 
ened a mmd os jours of the piopnety of a very extensive 
pursmt of ibis inquirj 

1 have the honour to be, 

AVitb much regard, dear Sir, 

Your fuithtul and veiy humble aervaot, 

• ARTHUR YOUNG 
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1 xjKrunonts V-p'HANCE having tlirown jn my iva> two papers whUen 

i^M dlirinurof '** I^utch by Mr Lugt, 1 »as surprised on icuding Uum to 
pitK mdminu» lindf tbit thin gentleman lould ulmit the tiuory ot plua 
ell ariLiij minus ilectncit), while almost all bis i\peiiiueiit» con- 

cui in pravtogt that there is in octuol passage thrutiub tlic 
po*N*fl of the glasS| when it has a counnauicatioii on one side 
with the prime < ondurtor of an electrical macInnH m action, 
and on the other viith conducting bodies communicating 
with the giound and that to obtnn this passage it is not 
necessary for thi glass to he coated on both Hides, as it m 
sufficient foi that in < ontact with the mochme to be so, and 
to touch at a single point some substance that is but an im* 
perfect oonductoi, as the wood of a tabU, or the like, which 
has sufficient force to commauicote the attiution of the 
Eaitli through its pores Ihns I have always suspected 
tile charge of the cu^cide is ejected, in the ^th cxpcnuieiit 
oi my first letter to Mr tan Mons but as the phml ^eeins 
to rctnn in its ports a portion of the electm fluid, iiul coU 
Icct on the surficc communicating with the ground i large 
(liuntity of fluid sen^nble both to the touch ^nd Mght, 
when we charge highl) a phial not coated on that side, I 
h ive thought the force of attraction ot glass for this fluid 
was so poweiful, that Abbe Nollct bad reason to suspect it 
attracted electnot) fiott the Eaith, i^trh however did not 
happen in the ezpcnmcnts of Mr« Lugt, os for instance the 
following, which is the second of his first esnj 
jibnl He procured an apparatus completely insulated by means 

bv four glass feet Thus he could at pleasure leaie the 
w iilitcd nis - , ® - - , , 

fiiixie wlioie insulated, or form a <^mmumention between the 

ground and the conductoi, or the ground and the rubbers, 

which were united together by a temicircle of metal placed 

abouta fbot from the insulated plate Hods were contuved 
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to be fivcd occasionally to the conductor or the rubbers 
1 q tins expenment l^c fastened one ot tbi^ iod% to the 
rubbers, and made it coinuiunicate «ith the outer or inn**r 
coiting, it did not signify vlycii, of A phial placed on aa 
insulating stand» the Other coating of the phial coramuR lo¬ 
cating with a similor rod fixed to the conductor The com- 
municHtioa was made by means of a wire m contact with 
each coating, and terminating at the other end in a kimb, 
wl ich might be brought near or remoied from the other 
rods at will This phial, thiu completely insulated, was 
charged by an equally insulated michinc Hence the au¬ 
thor infers, that the ground dots not contribute to the 
charge of the phial» ind that, when tin app'iiatus is net 
insulated, the wood of tb< tibU, and tliat whieb cupperu 
the stand, are the invisible conductors of the fluid fiom the 
sur&ee that pom with it towards the point where the fluid 
1^ excited on the plat» that in his in'^ul itcd ixpeninent the 
list of the rods supplies tlie place of the giuund, and con¬ 
duct! the fluid &c« 

I cannot admit tlie Uieory of taVing the fluid from the CUs^nMftr 
surface of an impenetrable substance, as t>r brankhn as- !•> 

sirts glabs to be, because it a fundamental law nt( tlio- 
mistry and physic^, that no mo\cnitQt ( m tike pliceaitb- 
out a previous I in pulse, and conscqucntlv without inmicdiate 
at t.ion on the substance to bi deprived of the fluid Besides 
wliat substance is theie, that the igneous nutter cannot 
penetrate^ and no one will deny, that the i«;mous matter 
form! a part of the cltcinc fluid Accoidmgly I deduce an 
opposite mfercnce from this experiment 

Mr Lugt then ret lies aeveral rtn logenious expenmcBts, Affinity rf 
among others the following on the electrophorus, by which fU tiir 
he would go on to prove this singular deduction, bul which litwy 
in reabty prove nothing, except that the aftractiuu of the 
jgtieoui fluid, deveto{^ at the di&L, is strong enough to 
supply the place ot the nttnetion of the grouud in tact, 
that 10 uninsulated and insulated expenments glass has 
such an elective attnction for the fluid, is to retviQ the 
same quantity in both situations ot the pbiaU It is still tA 
be accounted, for, like all chemical and physical uomena, 
by the theory of elective attraction 
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lie takes an elcctrophorus pHces it on an msuldting 
aUn<!» aoJ insuKtes himscir before he robs it In this state 
of complete separation from the ground he etcites it hj 
fuction» touches the two coatings, and obtains sparks as 
strong as if both he and the electrophorus had a commatn- 
cation with tlie giound Hence he concludes stilt, that 
the double conUct, necessary as he sa}^, establishes a 
complete circulation, as id his experiment with the pliial 

There is a more simple mode of making this expenm4 nt 
with a sfuaU curved exciter with a gliss handle I take an 
electrophorus completely insulated, 1 rob it in i stole of 
insulation tike iheUtifch philosopher, I quit the msutoting 
stool and take the tvciter, the two^coitmgs of which I 
touch at once wiUi its knobs, 'tnd 1 not only obtain a spork, 
but taking the exciter, having one of its knobs on the ex* 
lemal coatuigj and i aiding the other lour or six inches so 
as to lift the < ap to it tii the air, a real discharge takes place 
On laying down the cap withoot a fresh contact, scarcely 
does it give a very fctble «park The beanfiful expehtaents 
of Mr Libes, m winch ht obtains olectric fluid by the mere 
lontact of different metals, eiidenily prove to me, that 
here, wheie the action is tnple, or between two iQetals an<l 
rubbtd resin, there is areal gineralionof igneous matter, 
)f I may so express myself, which is renewed at every dou¬ 
ble contact The following expemnent is calculated to sup- 
port iny conclusion 

I h'ld seen in the Electneal Phenomena of Mr Sigaud 
de la Fond, that some gentleman observed the gilt mould- 
uig« of a chest of drawers to emit sparks every time be drew 
00 e from the cap of an electrophorus accidentally placed 
on it* Tins tact led roe to make the expenment with an 
insulated electrophorus, by the side of whidi I placed a 
copper ball having a rod that eommumcated with the 
giound This ball was about a line from the outer coating, 
and I stood oo an insulating stool when I took a spark* In 
this state, to prose thattt li no nrculation that occasioiis 
the discharge, but an attraction of the ground, which be¬ 
comes divclleot at the moment when the fluid retained in 

^ * PbtooiDines Electnque*, p 676^ ( 174 
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ttie Tnetat of the cap eeU bo longer m cotDpehttoa wiA the 
glau to ftSrit m ti^ metel of the infenor ^.ootiDg, 1 rateed , 
the cap three or four iDche»» mod het^l tho« A few seconSa 
witbodi aeeHig the Iwi tpcrk peas betweea the mfenot 
coating and the kuob of the e^ter t hot the moment I drew 
•lectncity from the cap, a stroog aperk was emitted toward 
the grounds This fact gate me demote pleasure^ u it 
atill more confirmed the theory of elecQve attractiOB« on 
which all my deductions are founded 1 know not whether 
this expencnent be t)ew« but I do not find it m Libcs» Hatky* 
oribe Frenoh translajjlon of Fiacb^f^ which hpa lalaty ap<* 
peered with notes by Biot« and it appears to iMto ment 
attention^ as it throwa light on tbe tb^ry of ihuuderttorois. 

Here^tht oolonin of air mterposed between the cep and the 
glaaaproloi^ tbe retaining power of the glass to six» €ight» ^ 
or efcn dfteeo or sixteen m^ea in dry weather there 1 
figuia to myaelf a Urge pitffe of air between those clouda 
t^t tfairerie,the ytmo^herain opposite directiona»tbe etec* 
trie fliuo of which remains loaulated till the moment when 
the eleotire attraction surpasses the retaining aotiou of tbe 
stratuArof air, fcc. This experiment alM> allows the' reason t>ouW«. 
why the new donbler ofj^tncity, invented a few jears 
ago lev SogUnd, charges ita piatea^on approaching and se» 
para&tig them rspeate<liy,and acquire* through the stratum ^ 
of air that separates them so intense a ebaage, that tbe>Mates 
dtfcbvKC'theoiulvet i(>ont«Q«ou«(y * 

gli^eleetfopb«rii!)» xautioaed by Lugtai well elaclr«> 
w Sifft«|d de to, Fond, bui the efiecU of «)uch.«it it appem ^ 
to ibe» Boi compared if itb thoae of tbe C^dep 
pbjel» >ea totoly etigag^ lay ettestio#. Tbe foilowiog ere 
tbe eiperiment^l tons beat tod,itomakci, sod utepy jbiibiI 
they ModetiibU pr^»b1e the complete Mten;^ W 
tbe Leyd«%<pb)Bl jttol<Kbuatng effioity ;of ^ aubsU^e 
of tbe giaw - I 

1 teke « iquer^ of Oeiioao ;tow fvem Msw' tto Experiment 
BoUme] twenty «< two *i>d 

piecext tut eninsatotiogetond oenetiOP tn 

• SeeJminul, yoLI|^, p 19 ItiiiMS«||teBtor,44(to mI iiOe« 

SI mu^uotsd br tU wrktt In thaJoara. da rhysigua. ^ 
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aetef) giUor tclrer^d #ver, whU iU w<H tound«d 

o£^* «m 1 auppoited bjr • gUia foot'**! tuth m haij^ht, that 
the balls of th« ti«o curoed tubes may rest m a Httk me¬ 
tallic crrde of t hae a foor mehes dieaeter consented to the 
ootitre of the upper ntde of tlit gi«ss« Mar I place a 
knobbed exater SKaa^ the edge of the giH tojrof the in« 
tfulatmg itandt leeTcag about a hoe dbleo^e between them^ 
as in the'preceding exporlraont* lu this Mate I begin to 
charge At the imt tortie at the plate it frequenOy hap* 
'penSf^ut ire a«e roond the Uule oppei ccatiwgoome flashes 
of eteclTie'ligbti bat tt the glass btathm^ they will «oon 
dMppear, and though* you cundoue to turn pUie a 
thogeaod aad A thousand times ^be M^uare wdl he eliargeil 
to the whole capacity oi Uie eoated glass* but will idUrHin*d 
ths yteld a contiouai passage to the fluid By this expcnmeiit 

i\w6 thruucH m tlie doik t hare been coimoeed of the rrahtr of the nas* 

ihcpoitiofihe_- _1. .1__A. . 


glMs aage of the fluid tbrougb tlie pores of g)an os through n 

flUer of capdlary tab«e» This espentnent was mq>eaied 
sevemi tMses in the pceteoee ot the fnend^ who snggehted 
to mo the. idea ol the oxidation of the metallic coatiiigtf^ 
tompaniig them with those^ which probably tike place in 
the great lO niaible qimines He is mclKicd to conwdu 
thisna an evp^rtmeHtum emet# aitl) renpcc^t to tins passage 
FtsQinciey d«- of the fluid It is thD> ne is equally cormncedi that the 
bT’widmg** elective fluid oxides the roewt tuwcious we'Ula partwllj m 
thsm its pCWget before it them at tl ^ uibtaut of the de- 

i^lep e n eot of the gasses, winch takes place in my TnetaHic 
eylmders* He is an excellent pneumatic < bemist, tnd fk^ 
<|tieii^ repeats to me, (hat calonc penetrates all bodies, 
Aat ail censequenlly have poves, ohd that the penetration 
of ibeetactnc matter through those of gbass is Mr no way 
ineensiBteat wrdi the true priociplas, but ihsit the pro* 
teoflo d remoul of it from one side of ti»e glass,' which re- 
eeifes a sttperabuudance of it on the otbei» is contrary to 
I. the aaiom of his master, lAimifierr there m namoHon, no 
sensoboiH anlesi* th& unpolso bcU through ttie thickness 
and beoco, it ai g»ut ibioMpnteve actimi, we nmst admit 
noapa^ty of penetration in the fluid 
CsTsmon glitf > In m presence 1 repealed*^ expenment with common 
but 8^^ This yiddi a passage tfe the fluid with less ease, but 


a 
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on the cootnrfjr tttmtes }UeIf more qtdcki/ ' in sooner «aturau 

IT little tube it di$4?fa&i'ges on tte l#» Hu^ 

tie extent of the xoaitinge. Wt oUcnbeHhe anotadiy of 

two difiereol ktn8i of glw tb diAnent flureW The 

man gluae coutattto more metMye oxide, common more 

euhne matter If thte ibftreoce bO' jott, the CnglMi Aiot Flint glasa. 

gloM sliould be Uke a ipoog^ to the Holds end if it were 

possible ii> bnd laige equaree eolobred with mbfeb^ theae 

pLThape woald fiiruMfa na wiili other facta* < 

It iDUBt be ebeerved, that, noCwitKitefidiag the Oeratad German gUbs 
glaaa admiU this paMge, a I irg« mate will not pase(«tre)e*a 
It be attracted in the manuer related in a fomef letter. 

This IS why we see a refiu toward the macbiiie Thtf foU 
lowing experiment will n some degree account f6r this. 

I charge a glass d< tropborus, placed ^on ao iniulatii^ ExperimAu 
stand, the lower coatmg uf which it os extensive wirtiin ati 
inch as the glass, and stop the machine the moment the 
«parks announce an approaching sprniteneous dischifrge jf 
Iu this slate 1 cut off the communicatioD with the ground, 
oikI take the cap from the upper surface, the whole charge 
ill reman adhaing to the glass, and on touching it a 
prickling senfeatioii will be felt, >0 something like an ig* 
fieous vapour On ixtingnishing the light it is iraible, 
paiticularly it )ou approach the edge, bat the fluid be« Thellaid m*f 
coriua ib:>olute y ’ominous it \«a blow hgbtly on thewnw* ^ bWn a 
tiice uien a wore '*1 lire traverses t* p glass, to joMidhe uou$ wave 
fluid accumulated i u the other side bttween the glass end 
the meUlbc coati What is particularly remarkable, twocolouri 

colours mbj be disUngQisbed tn the fluid, the lower beii^ 
uhiterand mote vind. *llu8 phenomeiioii takes place if 
the rommuBication J>e suffered to remain the wave of Are, 
whKh flows fmm the part blown ojion toward the lbMrilrl^ 
face IS sbrongeri bnt it docs not cootinne so long ' TMI^The et<^tric 
expettmei^ gives nse to the qnestson, whetW aU the in- 
gr^ients pass through 'the sobstance of the* gtem, iw #IW- 
ther the difference ot action is to be acenbed to thosMH of 
the glass alone 1 behei*e U ts dni modificadoD) whiCb*^ 
electric matter itself appears to undergo, that eoMtitiMi 
the opposite ^tafe^ which vf^rf dahtral phUosdpber endea¬ 
vours to explain accottfabg^ m n&de in which ht news 

F 2 them. 
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1< not th« Auxt 
r tkineUby ih( 
a ri tion be 
(#een the two 
$urta(» oi the 

fUb 9 ^ 


Weiff poured 
from ACli iri^id 
into an umn^u* 
UWii bottle^ 


gTid into aa in- 
kuiated bottlE 


them» If raoklm hy pins «od mintu» du Fay by two fluid* 
Qoaifalixed m bodiesi tbe piHiclea of wbi<^ repel aod at* 
tioct etek otfief t ^ 

Does odt this axperimeot dttDootttrate^ that thn' attrac* 
t)om»%bich act ttei^ beiweea the turfitcei of teci« 

pOMSally, retaiQ thf fluid oo tbe upper side frotwitbitaoduig 
we take off tbe cap ^ whiles if the opposite i>urface be not 
loialatcdi tJtK cep takes it off, at a distance ot tbfo^ or four 
lines above \if li wo touch tbe Ciip with a metalUc body 
cooiiapaitQating^itb the ground without ^tobMebiuga^om* 
pifCttJt, beci^use ^e grouit^wboUy ab^rbe 
whjcb^is accgaiuloted on the opp^ite purfaeos Tf 
this &c\t I Imjip repeated tbe tninavaeatioA of 
three foUtpving maonei h. 

I chaige a bottle fliled with trater, tad poa^ thy water 
into another bottle stonding on aplute of le^, that,bee 0 
commnoication the ground* \\^ctber I be miujiited 
or nctf when | do tbie» tba two ^bottles divide itbinabEige 
between them Bat to retain tbe ebarge to that which has 
lost itf watpri I mult place itiyself on an msolatiog atool 
when ( pour into it fresh water^ noltsa it be froib o glans 
vesfel» otherwiie, as the electnc fluid may escape both 
my bodyt and by the metal on which its outer imrAfee rests, 
ai^ bittch can'cdnduct the opposite electncity into the 
grMU^' the bottle will dfsohirge itseff entirely‘ra one tide 
by iky body,' and od the other toward the ground^ id die 
sane niasner as a charged boiUe touched by the bdxld, while 
there lO a commumevtiou between tbe ground end its oppo* 
site side 3 « 

Ot thi^Vontmryt if T charge a boOflrhi^ityi'add'mof its 
irMcfr Into an insulated b^e/the ^ter wdl oon^ kway 
AMbisgt^nfid the whole cbkrge remains stf^tbe^lMtle, b<^ 
there ss no attreetion of afryoubsUtfOdb^ act on thd 
etoMne fluid, the glsas,'«faHh t sappoShtobesaturetod 
te fbftiOR, haritig no longer any afllmty to ttttract’tf. 
It II bke 0 faU*e^o|Oi^whidb tabes u;^ nd more water, iin- 
leas' St -css poH with «Jiome wf wbat tt eootems to anotber 
body, it If not id tho eoepiige then, that the fluid is ra» 
tStoW, but id tho glass itsltf, and on ita two sides. If, «i 
i hwre'remoibod atmo, ittdfe the tnmvuaatioo Into a bet* 

w ti* 
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tia cooiiiivflicatin^ with the ^ooDd tiy ite aaiWmal Amloogf 
while [ stand oti ail maulatiii^ stool/u ntidta^ ioaes Wb- 
<}mrta niolw of the>«lectrtc Ahtd^ Masi if^MthaDce non- 
cln 4 e» thattbe outside»whci once c b argad» ntidtar attracts 
any thing more Aaa the grouod» uer fi?ea off Auy thing 
to 11^ * 


The Allowing espenmeet with the eleeCr^horws throws 
shll more light on aH {faese Acts 

I charge an oleotropbonis of glsM and ream t t toaeh it 
on both tldHf 1 rate the cap, and ptee it agarootf 
eleetrophoros, 4e moment I touch with my hand mtber the 
eafvmal coatmg or the cap, I petceito a spark almost ks 
strong as that which issues from the cap taken off Bot tf, 
hefhre I replace the cap, I tosch the inferior ooahag, I take 
test It its superfluous eloc^tcttcr and when 1 tovch it af» 
tenrard the spark «k alcncst ^thiog a sigh, as H seems to 


iqe^ that the Aiders m tokchmg the two surfaces only esta« 

Uiib a communicatioo between the t«d coalings, wbiob 
sertea aa a disellent latermedittm, if I may usa the aspics* 

Sion, to develope the Soid that u diaeugag^. 

I oiar ibesa views to tbe natural pbiIoi»opheff not to ore- Do^ aoc the 
ate a new tbooiy, but as an loquuy whether the twueoua 
phenomena ol magnetism, galvanisfUt elrctncay« ana uo^CifTtriwitiDgro. 
tonatiopt^ be^t subordinate to^tbe generals law of a^Ottips* 

The fiog expenpoewla with which Ubas and Ermang have the * 

enriched the fields, of spenos cMCur m support uf, thaby'» iihenomens of 

potysi^ that there is but one igoeopi matter, wbub fonaa > 

light, the loagneUc, galiauic, and electric fluids, &o,» itpd 

1 $ modified to )bem by diff^^t lugredieutse. In a 

which Iwrpte to^lr ^elaipi^tbarte abput eix noqtha eggiK 

C^ed teas because 1 ife i^bei^ 

take a neatr^fngal foreg, and acceinpasy ti^a suiter 

It u dieengsged from combustible bodies one oC Ihaio 

fluids takes it, bke that of ether, at ^ certam dag^ of 

heat, another oobr at tbe stfopgesa facet of a buremg s^sA 

uphnuwn before Uombeeg, and p^cn in biaua^ whwhxis 

necessary to votatiae gdd | and ao sn* Tbe eapeniBeaCa of 

Mr* Ermsnn demoiistnde, that the ilaiaa oi alcoM oon* 

taius diflerrat mgradientailtoitofih^t of sulphur, or that of 

• phosphorus* 
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phoaphonift* EzamiDetbp gsaitt* which the ^me zciif 
evolve from diQereot metatB» or the different colours of 
tifiael iirew6rkB<do not^ theee modifications 
^hat the catorrc of the atr^ adiltd to the mgrodlfDtv latent 
in combustibles^ carnet off various particle^, the number 
of which will ever remam unknown to us^ Of the nature 
of carbon, nitrogen, hidr<^:eii> oxigen, abundant as the; 
are, we are stiU ignorant Are they simples^ or are they 
compoundb ^ How many varieties do these four bases af« 
ford merely by the proportions b which they a/e coiUbtnei^? 
Why 'does the nm Inflarinnable i8ltture tKal* 

Proust, and prevented him from pursenng his ekpenthebts, 
Acticm fit wa* Appear still more teinble than folunnating mlvfr f Before 
the espenmenls, if I had spoken of the^contbmed actioA of 

fiald will burst wab'r, lead, and the ilectnc fiotd on tbe moat ttotctoiii 
arty metals inetals, as elders and iron, should I have idntured tb say, 

that the igneous ekpaosion in them might at length become 
sufilcieDtly’ pow^ful to burst a cjlmder of the^bcst iVon of 
t^Q lihcs in diameter, and two linos aperture, consequently 
four lines thick, as well aa a large cartridge of an alloy of 
rune parts copper and one tin similar to the former, which 
so long reaistca a force of about forty feet, and Was burst 
by ooe ot a hondiid and forty in ten explosioui ^ 'That of 
iron exUibUcd undulations at tbO ninth explosion, ^ht was 
not detuall) cracke<l till the fortieth 1 could itish, that 
some one would try two cylinders of similar matertals, to 
find th6 proportion bf the mistance, bhith is not in the 
raffo of the'aquaie of the thickness, as I had nmi^bed. 
The progress uf the resi^tanoe la grtsder on' doufiliiig tbe 
tbickuess of the iron, for a cylinder of iron ot him the 
fhitVheM was cracked at the fourth explosion, iod at the 
seventh the cracks were wider than at the forff^^ in tHe 
^ ^cC^er cylinder I cannot hot be'periqa^ed, that the ig- 

pebua action tends to decompose the m^ls subtect^ 
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On Ma tf the Boh latfl ttUrogiHf of 

’ iH ffna- In n liher /torn i>r. Joan Niw- 


SIR, 


To Mr-lilCEIQLSON 

SiQpkt^^ near ^rUiolt Ap^it lUK I8O9 


Uv Ulb^ ToliMae of your raJaaUe JourcwU, a* ^ V 
XMatte4 mliilad on & Meinoir of |lf^ 

Bor^halUt, jtto aat(Ued» Inquinoa ^ceroiag tho 
frocttl AoUott of &«lpbur oud Chofcoo^, by Mow<u 
fi Fpufcioy, I)a}raux, m 4 > VQU 4 tteim ** 

• Tho ((toarot cooclutioos iaoin tlio fxparwRSti n\ft 
** bit. Tbot cborood <;oot 4 iiia h^rogta, «bicb tbo tnoat 
<< UtaiiiO h«at>« can produce will not completa^ eRpa)-'* 
94 ^ Tb 4 t iolphur at a i«d beat acU xi|>or bdrogOK 4 
** aod foruw compounds m vary different proportiooi, 90 
oh^ch their proper!;)as depeiKl ** 

3r4» That charcoal depneed of htdrogen* or at teaft 
M oaorly lo, forms with solpliar a solid compooml, into 
wlp^ the sulphur eaters lu a uual) proportioa 
Ath *fhat at a bij;h temperature aulphui, cartMn, itmI 
bidrp^n unite mto a compODod, abith assumes the state 
•• of gas.” 

** 4Jtd ^■tIyt That aujpbor cootmns Ipdrogeiw*^ 
*|fb^ jypsu^ of thM important paper furaishes me with 
airOppcuittuity «f oof^ipaDicatiDg an epioioa, wbioh 1 have, 
for soipe yarn St entertained That tharcoal and hdro^ 
art mod^taiiont 4 / am md ikt tome tabuanet^ os fief ^ 
irafSm it Me base fffthartoal > 

My optoioTi was formed from tbo result of varioua 
niuents and Miervations, made at a ttnre when exp^men* 
ta) cbemutiy was a tavouiKe amnsement, bnt uhitii^verjr 
dtfferept pursuits bave obliged me reluctantly to ndiu- 
quiab* ' 

Should dtif opinion be eenffrtned by accurate smpeii- 
oients* (and it appears to me to have been oeai ly proved 
by BerthoUet ux the l^a%quoted« at least by ona- 

hsis) 


KetipiM) te- 
tiouof «ul[ihgi 
sn 4 s)uLfu) 4 l 


Onrcosi con* 

Uin^hifruson 

Sulphur furtDt 
a comimund 
vrithhidioiu, 

with charcoal 
ot 

hMlrogen, 

Of wilb both 4 




and contaiRi 
bulrocwA 

K diogan the 
ba<e ( ibsi* 
rosTi or A mo** 
dihcation of 
ftsbua 

This ojiudon 
IbgodM on 
exi>enmeAt 



0« iSAWHO iHVVftt. 



Tba eirbon of 
piantu from 

water 


Dtffe ent ip- 
ne trance of 
hKlrui^cn aJtd 


ehmu i\ no 
arjjumeue 


This irilended 
onlv «*» a hint 
for iQt^uir/ 


Ifsis) yiih^i ftn important ud esteotiv* fidd will be opened 
to the ^leotific woild ^ 

7%# paiutuM md ongh ^iftKa^fmmiW 

juatUttp <ff tnudfOKaceom meffrr inmne/^ prodiued in^ike 
pegetahU kingdom^ will be ewljr end batirfectorily etcouuted 
far* M on^aetmg fiom amfer done < t 

Although the two tabetaocM htdrogeo end cberctel 
so mu<h IQ eppeerdQoe» yetg »t aey be e quedton vhdhet 
the diamond aud chnreoait or ttgnwk^ in iU greeteftt degree 
of mity, sod ica ormoie^ do aot differ quite >m muvhk*- 
do not fiieeD bv tbU conimiuiicetiM to ckia to eny 
priority of dincoveryi but only to fuimeh e biut to otheri^ 
wbioh, if improved by thooe who hove )eiture ottd eluhty to 
purane the mquiryt might lead to ttie diKoeeryt « 
i took no notee of the eKperimenta to whieb I hmm al^* 
luded, eod certainly ceanot* at this dntant period, mmto 
them from memory, and, if 1 eould, it it by no \iMaiie 
improbable^ that they might be explained io a ddfemt 
manner 


I am> Sir, yoor obedfent serrant* 


^ JOHN N2W, MD, 

i 
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Exirari qf a LcHtr from n Ornileeitfii ha Jrmp to h$$ 
Friend m Glamorggnihite, on the Uhe of ffhete m • JAk 

pure Conmvntcoted^ J, Fajtii^tAf> 


gaavefd food 
manure for 
h|(ht M lU i 
itaa^his oa 
flrwg 


f RAIC, or itaaihea, we efltWm here go^ al^man» 
neroiaoili ahetherdeep and heavy, fallow or light, for 
we nae it on all our lands 1 think aabes agree best m the 
strong ml, as they bgfaten it, and open its pores, and 
vraii IO the light or shallow soil, for it keeps it moist in the 
onpimer yet ohr people use both toget^r on all lands, 
ground rectives no benefit fiom the vraic but for the 


)W 
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ta which ft bUud a&i batdocfframthe aiha tm 

rfti yeara, - ^ 

Owr ti^cT m is 6M tff OeUseMc 

lecMd 'cAer MidMiBiMr><«heCnft fixes 

day t# bcf^n ts Mt *t« There are hot six or tevlen dwft 
Allowed to do lU It ia done wtth n smell hook> pertly cut 
end pettly tare from the eochs It n brought ashore jn«t 
eboVe tngb*weter murkt end there spread eqd dried in the 
seme ttebner as hey; Three or foar days of fine veelher 
are eaearght {for it most Mt be too dry^ It la jmt ih 
hi^‘>oochii»«aiid eeMsd hometlrisure^ end booirf. >'If 
therobe ho coofeoient place they mftke a nekf end a ees* 
lata qoteiity is broo^ anthm at a time A small bnndle Bumma At 
of brambles, ^or a little fcggot, is pot to the cbimney, and ** ^ 
thicow tbrtee as caach rraic as a men can take io hts arms 
plaeediOTer it. It mekes a good fire, on's as ft boms mosl^ 
be eappijed rnth fresh miu The a^hee most »be drawa 
a«da lb:« fomer of the obioney every now aad then, for it 
must not be boroed too much, otbeiwise it would lose the 
best part <yf its nttOe^ The* ashes are earned away every 
mortiiDg.to^ place under cover Before I leave this arti¬ 
cle, t must observe to you, that it may be gathered with 
yo^, Mjk there is uo restraint* any time in the summer 

Tlie wmter vraic is begun to be gatheied about the mid- 
die of February, and continue till about the latter end of 
March That with Urge broad leaves, which usually grows IQ 
de^ wa^, Jm the best io be ueed^greea i It as earned db 
sqM as possibto on the laud for wUsb it is lAtesded, and 
spread oa it, if rainy westben (f reiy dry weather, it^is Uft 
on the ground in little fieaps till moist weather* 

Thu If the method ^which we gather oor mic hhrA Mjfiwef 
Kow i wift i«chl)eTiflw*ie use it After par'land bas^*“* 
lam fallow three or four months, about December or ■fc: 
nq^ we give a light plpugbmg, j art to turn 
Smne spread th^r ,ashes befom turned • 

I believe it is no great mart^jp^clu We^ ^ow foQ^^ 
eight bu^els to a vergee, (tpo vergM and a quarter make 
an Soglish acre) the green i^e U brought, as^iiAbre- 
mentioned, and spread lo such a manner as that Uie leaves 

Wy i» almost 



u;k 

alnn^t tou(.H on« another* We getmail}'allow ttro eerl< 
loads* or sixteen horse-loadS) too vergee 
In (lie bttter end of or be^Atnog «£ 

ground IS ptoaghfd deep* and aown tgeoeiwilpWb hatlcjr 
Smwo 8o^r a sort ol wheat which we call^oW, whieh-onist 
hr sown the beginning of March , oUieu sow the ooinmota 
r(kl wheat in the hegtmiing of December* allewisi:' th^e 
Mine qiianhty nf ashes, but instead ni vraie they pnt-dttn^ 
This IS the way of onr picmghuig th« ftrstLyesr. iPhe'ad* 
«ond jear the soil ii manureiiand ploughed as 
lt«t always Mam with harky, at the seasoft 
itened The third jnr there is no manure used, dir* the 
feilowiog years All the ground is either dug with 
orturfted with two (itoUghs, one followthgtiie bCboo ui the 
Miue furrow, that the ground may be tumid deeps Ih 
January and Februaiy beans are planSad in nd|;ief dhd 
paTsoi[)t sown all over the grouhd. the iMeding Md 
<hggtng of which IS very eirpeosive; btit nbtha^ tint'l 
bsMtw answers better than parsnips to fatten hh^ or hlack 
cuttle. - < , 

Umo giound that has been dug deep, stiSMd) m the 
weeding, and again dog to get the paMniph^ le flnelif'prt- 
pared to sow wlieat the fburth year^ whkb lb dodo w De> 
etfltberand January. I general>y M* kfeodht k in 
the beginning oT April, which tihink bCttef ^Uhn' IliUWig 
onU tbc filtii year, for it tmporeruibes the soil, Us pMi> 
sbKO' k not answemble However,, gtost peo^ eow data 
aftefr’thetr wheat and clover seed. ^ i v 

Now as to the produce. This "diius^ he af 2 !t» 

tamed, ae it depends on die natorahS ^ sish 'gftadbefc Of 
seaaonv kc So I will'dx it'- aarntpags <$t 4 imas 
dittm. Of'badey,webaYesixteei^to 4 #M^‘<rn^e 9 ^AMk 
hnthrt fearteen gallons;'at bonfbvahffitt eight bqshUv 
(a{Hl 4 EDessuse) per verges, and ustrloqde of paiga^ 
Tkf produce of wheat is about fbwrtehn bufhels, of, Ug 
gttl^s eacK per verge^pj^Vt bare ahont the fajnO'OUttlkT 
odl^ihels of oats, at f^ti^fiiguUeMS ^ach. 
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Orciafd ph$U4 m £ i « 

' ^ itfiv SfNUB( CdE£II* ^ 

' SiR, 

S Take tbe libeity of fepdijrig )ou an acoooDt of an tinder^ 
takmgt fpf arbwb ^ b^pe 1 ahall be eotule^ to eome noUce 
7$)«mthe Soci^ of kCf I do oot koow nhetber i^ef 
ba^ pr^iacaa o; medals ibr planting fitiittreev 

QOf (I 04 pl^ajs req))isite» as I pndeifUQd tbe 

confer thvr favours vitliout such ofieto for mtteif 
tbej tbm^ desorvtng of thep) 

iTwp yean ago 1 took a smaU farin in £&ses» (a county f&m of fiftr 
where ifuit 11 aearce,) eai)siabng of nea^ fifty acres* As the uMvcnei 
•oil appeared proper, and the Mpect favourable, I converted chud 
the whole into aifprcbard, by planting oiig hundred trees on 
racb acre, ip the fbUowiog manner, viz The fniit trees are 
piaved iQ rows one rod asunder, between the tiees in eaJi 
row IS a space of two rods, tbe plants art chemts, and np- 
plea eg pew elterutely, so that one half of Uie plnaUdon 
cottfieti of cherry trees. lo about twenty 01 thirty years tbo 
appj^^nd pear trees w>U require tbe whole of the ground, 
theichoriy t^eea are then to be vot out, leaving tbo apple 
e^,ppaaif;eea umiprmly two oods asunder each way, and ip 
ftraig^ 44iieB ^ 

• /nie nrohard is noif completed with the best binds kc^wa 

or produced in the nursenni tn tbe whole nearl|r fivp tbpu* 
aepd standard trees^ ^Ibey are well staked, and have been 
properiy pruned twice^a year. Farming crops have been Farmine mps 
siUQi ponced on iht, same 'ground as good at fonneriyithe m 

plo^agh hfiugal^ed togo irithia two feet of the trees each before 

¥%ff ao that for many years to come tbe land anil paf'lfce 
oapenses, and yield a profit mcchisive of tbeAniA Irhave 
taone part planted medlacs, qiuiices, plaine, w^uts, and 
other trees* to make the fnut collectnm as compete ap poe* 
wible, and 1 bare spewed nomrpeniie which coaid tend to 
prove the whole. 

* Tisoi of (he Social of Arts, vo^ X9^I> p 1^5 The silfsr os* 
dsl of Chs Society wu voted le Mr Caldl fer thu evnaumcsiion 

I shall 



on TtAnnno okchabdi 


J>e^i iKiioii «f r «^hatl make st an object to deeteoy ibf coccuS| on insect 
«birh >K at pre^t damaging oJl our onharde* I know the 
application or spmts of tifrpetrtioe do it, witboot m* 
juring the trtes, it m by ibr the moat easy and espeditiotsfl 
method foi that paipow?. 

1 afD> Sir, your obedient Seryantt 

. SAMUEL CUETIS* 


CertiBcatcs from M P Carter* D« D« Rector of Brad* 
well* and Mr Thomab Fwrbead* Churebwardim» cbaftnlictf^ 
that Mr & Cortia had planted about four thousand standard 
fruit trees on about foityH.i^hi acres of landi and that the 
fiome «eie> on tbe 7^h of ApnU iSOS* in a tlirinng condition* 


SIR* 

r I 

THE certificate I sent you relative to my orchard stated 
the Dumbei of tree^ lo be about four thousand* bn^ the real 
CvMa^ m ]iM Uglier IS 4G20 tre^s 1 am sorr> to have occa|ion to nqt^co 

to )^ou a disease m pmr trees* aim ostfs destructive* although 
not so frequent as that 1 mentioned to be produced^frpai xjno 
insect on apple-trees This qpon pear trees appears ai a ^ 
rotten scab* wluob keeps incxpaaiqg^UitU it pepftrate| e|oo 
the bard wood* and as it proceods* tbe hml^ «n« 

tiioly JbllowiQg spmig the hmb dies from thedus^sed 
part upwards* 1 ha«e not found any insect to bo concerned 
in this disease^ which frequenUy takes^pUce npun the trees 
i>f mo|t luj^nons grovrib* Its coinmenfemeot seatqt tobo 
iiom the thick nod of the trey^beopmipg spongy * it 
begmsjto crack and look Hi*^yby> bark beenmas 

dark coloured* ^d the disease p{ucqe^ until ijie ^ »ruqtmi 
of«the limb takes plpce^ Some p^rt^ltf atrts.of pegs 
trees are with me much more liable to this disease than 
ntbars Windsor* autumn* bergamots, Catbanne pears, &c* 
I wspact tbe diaease to arise in a great msosure from tbe ooiL 
new ortbard u equate ai Gla^n Wood, near Ci^o* 
aiiaU, in £&ces I think mjaelf highly himeured by tbe in* 
quiries of bt r Serene UgsbopP the AfargmvmC tf Aospacb 
for coneeming it As her Highness has attended to tbe prnn« 
Tills iriiH that ing of fruit trees both Vid cu the Continent* 

doubtless she is aware of the existing diseases m apple and 

peai 



UAHiesKsiT or mabik x,AifDi,&C4 

ft > \ 

pear tT cc g,» '■ any au; remedy far tiiem would be of immeDoe 
ODOMiquence'. end if ber Higbom caa furiuth eoy ducoveiy 
relative ther^ it would confer a gryat tarvtcs on the puln 
lie, end nteeiped by me a ^ery parUculat obligation and 
honduf* ' ' 

1 remtuD, 3ir, jonr obedient temnt, 

' SAMUEL CURTIS. 


TT 


XII 

Ob tke Managment ^ Marti Lamlt, Irrtga/ton, iaw 
let$$r to « Frund Bjf Mr* Tbomas Davit*. 

SIR, 

With rMpcct to the namgeisent of Marsh Lends %/• Mvidsmb^vi 

the great desideratum is to make them 
fectl; dfv*-to get rid oi the coarse aqaatic gini>sea» aiid to* 
reptM them with the floest and best grassesy and as the 
latl^ root IS much shallower than the former* they cannot 
betsade to thrive^ unless the laud is firm and close round 
their tooCsa There are hot few instances where land of this 


deecn|)t]00 doea not contain plenty of the best grasses* but 
\xk BudK a weak and stareed statfi that you can scarcely m 
them nntd dw taod n drained* and made so firm in iU aur- 
foce fti M discourage all the coarser* and encourage the finer 
gfakee^ by bnaging vagetation near the surfim* and af¬ 
fording d propar Didos for the small shallow root of the latter. 

But between the decay of the coarser grasses add the Arflntfceo* 
esUUisbmeat of a bett^ kind* there willbeaniaInTegRksi, 

ID #kidi the land will be worked rery little* la 
ces irss ikm tl vis dramed ol e// The enelosQias 
and draiDaga of Ae m^h lands (called moora) ra Somei^ 
adakr^ asd Aiefeai in Lincolnshire* have shown this clearly* 
and iheaame caute iMst produce the same eff^ eoery whttft* 

Ffw the first three or four years after the drainage* Bie 
land has generelly gtowo gfadually worse * far two mat^ it 
has been gtabonary * and ^eni if weH managed* and patt^ Afiervsfd tm- 
enlady by the h^p ci a dry summer* it has ft* proT«b 

pidly* and idll never* uelsM shameftiHy Mgtected* revert to 
the former MAte, 

*»itbS«dc^i{A|«||,Wx,p 9S4 

* ' J Bat 



^ D» HAMir ke 


Tbn mpw9^ But this iHtHrH[kam fMy iM ia«9kiborttiicd, by 
»cScS7d^ ing oti fU eauMfr and ncting aet^rdi^gty^ -If the 

gtsuaJH M tQ be dcittoyed, tbeytmst hot besuflbvnd to 
Boeii If the ibeHoie^fnotmg #cf« gfa^M ere to be eo* 
couraged* th«* earth noet be trodden lato contact with 
their roots, of cour^ mow;;^ ibouM be avoided* ai^d feed* 
ing %a dry wiCtkeTi tu hord ei poBitbltf tm^owngfd, aod the 
etoc k hhouid bt. that of the coi# kmd Bor&ee eat very un- 
fairlji aud are coQtiunally running aliout and poaching the 
grooud • and sheep will piek out atl the fine grae$ea» atul 
leave ti^c coarse But the surface .water lumt eioaUy be 
drained off, aod feeding in wet weather* particularly an tlie 
winter* avoided as much as posable 

Tht mn(J«r wa> I and aupposiug all th|s while* that the land baafaecti cciu« 
Mf mtfui be pletely drained of lU aadri-uwler, or ahe it is uwilaie to at*^ 
tempt any thing towards its improvement Maoura ai^r as 
well be thrown into« the water* aa put upon land* wtobh. 
(though not always under water) u JitUof loater eveiy vneo^ 


Sunable mi^ 
sure requires 


fHttciplesof 


teii Besides* the niuier^vraitr of marsh land* ^particttlariy 
undtf the hills which contain veins of blue tyas Btooe* asis 
Lincolnshire and Somerset* is fiequauily so impregnated 
With sulphur* as to be injunous to vegetotloa ; and thitland 
never improves much* tdl tins watsr ts ooviplatoly drantad 
and kept out of it ' f 

When luid of this descnptioa is recovered* nd'well 
stocked with good gmsses as above discnbed r^bene grmses 
should be encouraged by such manurea as emt tbc spd* sueb* 
as wood-ashes* peaNashes* soot* aud other top dwsssinga us 
the spring* till the grasses ai» completely estaUiritod *<and 
thcai htoo* clmlk* marl* cUv* sandi^or vrhdtetes easts the 
land best* may be used in large qoenMtieeas d/taratfee 
waM* but not until there is 4 goM( cpeT qf grair ew 
faird In the clioice of these maattresr local manures will 
be weeful * theory* on the soundest principles* is sometimes 
faHqcious But the golden rule of agncuUur^-to use such 
vmittotes' as whit make Heavy laud lif^r* and Mid 
heavier* cold land hotter* and hot jand colder^HAnst never 
be lost sight of He that snil Follows this rule* and 

be only* IS a farmer 

If auy of) our loud bb o^^lchf irngatioui^ and you be> e 

tcaffr 



MAf AJ»tir«kT tKlBiPif Ire 

%u$tet etwgh tp do it (tbe grat «nwr hMbeeil in iD^a^orf 

ttttcunptiog too imeh Iwd with o pieo qiianuty of odt^r) 
no imptovempnt coo be eo g(r41* Bot the lend AosMiot 
unij be firtt dmmed tt rt» limder-oiter, bvt mwit be b) 
tiire» or made b; art| capab te of dranimg ita^lfi and thjt 
sptedilyj fVooi tbeUflter to be brought on be irrigufiontOi the 
attempt «ihoold not be mode, and mauh ]aiid h seldom lu 
this» fihape» onleas a runnthrongh U and there ts ofcourte 

a nntuiaifaU in the Itnd where >ou hare this idvantlge, 
embrare tt by all Tneaoa, if )oii have not, be shy ot attempt 
mg tTiy thing on a lirgeitkle, until joq hare oonoilted 
aorae one viho perK*<t1y uudersUndt^ the aubjeit With 
all the Knprovuncntv to be domed ftnm inrgatioii, 

(and It certanily la the crieateat improeemeiu m atip ftoHud ) 

Ideal pn^udrcet, m countitev aheie it but little kmmn, 
are atrong igainatit Every thng may look fivouiablr. 
and yet the water may uot agree atth the I md, oi the laud 
with the water, and the owner may be put to a gieut 
penoet and not only be diaappomUd, but wlmt la to the 
t«U ea eexatioua, be Uu&d^ud at by all Iih aeighboars* 

Begin Aerefore with a little, and do that httle well. 

Yon muat not pretend to undertile niigUion by any aritp* 

teietnatructione, which lor any raeoKecan fme vou ^ ou 

mu&tgat a man who ondei^tand^ thv bubjurt practica^H, 

and who wiU undertake it at a liee<l price peaacu* Hut 

even then I would do but little it hist, then wait a 

and eee the effecK betore I would go lai rher And by the w e arr ^ 

by^ It uabaolutely wecesvary, that your own aaihnefiihould 

sae the effccti, and midentand the nibject, and be fend 

of it, far every fenoer, let him profits whit he wili^ go* 

refaed by kia OM «tdrkmea; aud whatcrer lie may tfU 

treapt to do iMer M\y succeed, mlou he can get thebi 

to bke tt at well at hitnvelf* 

t am, &c 

OifiMvAam. QcU 1904^ IHQMAS DAVi^^ 
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[TH£RMOM£1bA 

EAROME^ 

1 Vn ATHLR 

3IAR 

Day 

• 



a 

a s 

IbRi 



< 

o> 

0 . 

o> 

JfS 

="l 

Jl 

9 A M 

7)n\ 

K 5 IU 

1 ^ 

96 \ 

4S 

44 

48 


Q<' 17 

1 AaI 

^ r Iir 

97 

44 

46 

53 

10 

C9 S'' 

Viito 

Ditto 

9B 

45 

•13 

50 

29 

?9 1 > 

nut 

I n uii 

* J T r 

99 

4S 

40 

45 

^•> 

•TO , ' 

i It 

30 

3S 

43 

41 

3S 


l>lt « 

1 > uo 
Chiudy ' 

31 

APRIL 

42 

40 

1 

4y 

36 

•9 ' 

i)»no 

1 

40 

39, 

45 

31 

‘J9 73 : 

Ditto 

Tni 

9 

38 

Jo 

43 

29 

29 oO ' 

Halt t 

Di to 

3 

34 

37 

43 

28 

2990 

Ditto 

Ditto 

♦ 

35 

«8 

40 

32 

•5005 

l>atu 

Ditto 

S 

34 

36 

42 

30 

m 26 

Ditto 

Diuo 

6 

36 

36 

41 

30 

30 27 

Rain 

Ham 

7 

38 

39 

46 

28 

SO 16 

Cl mdy 

Cloudy 

3 

40 

*2 

50 

37 

SO 3^ 

lair 

DiUo|« 

9 

4^ 

4(> 


44 

30 14 

Dtitu 

Ram 

10 

46 

50 

56 

1 15 

2991 


Cloudy 

11 

48 

42 

53 

32 

29 56 

Ditto 

Ditto 

19 

40 

4J 

48 

40 

29 80 

Fail 

§ 

13 

42 

44 

52 

38 

£9 ->2 

1 KdllJ 

Cloudv [1 

14- 

42 

45 

! 46 

iO 

29 *'9 

Diiioir 

Ditto 

15 

43 

46 

50 

40 

29*7 

1 \\l 

Ditto 

16 

46 

47 

51 

41 

29 08 

Dt^to 

RRih 

17 

41 

40 

43 

J4 

29 *J 

Rain 

Ditto 

la 

36 

37 

42 

32 

29 57 

Hail 

hair 

19 

34 

39 

43 

35 

29 77 

Pair 

Ditto 

90 

40 

38 

42 

35 

2973 

Snow 

Ram 

91 

38 

40 

41 

39 

29 58 

Ditto 

' Cloudy 

99 

44 

;46 

47 

41 

29 67 

Ram 

Tail 

S3 

»43 

1 41 

1 

46 

40 

30 01 

Ditto 

Cloudy 

S4 

41 

43 

48 

38 

29 28 

1 air 

Ditto 


♦ With v«nr cold wind 

t liotnd 4 M to 1 P M tW 4^ auddo)ui|;th€heKT^ 

•tw A of bail ieU to and «iftiYiwd|i 44 

^ TeniiH and XTaiv ▼tfiblc at timaa 

Verf hifh wied ai it P H > || U^tiuBg at 9 P M 

IT Th8ud(.r at bait A. M a Ml4»«Ub baU and hi^btoiog, at 1P 
* Uean -M* A 7 ^ i aunuf the idght of the ttiti 









A 


JOURNAL 

Of 

'ATURAL PHILOSOPHY, CIIfiMISTHY, 

iffO 

^ uy. .ARTS- 



JUyE, 1909 


I 


ARTICLE L 

Obierv^ttoM OH ih9 Nniurffl Htstorf of the Dtitrs In o 
lAtttrfrom P 4 TEICS Ncut» E$q » SnMiortf to tho Wor* 
nortun fiaturol Soctttj/ 

To Ml. NICHOLSON* 

On a Sia, 

Laving paid lome attention to Hie natuial hiattitjr of 
the DiTerii I have subjoined socoe reisarks in answer to 
}our eorrespondent's iiujuuies conceroiog Hke £Mtef^fo00m 

Aud naip with esteem^ 

Yoors, 

Edtaburgk^ Morch 17, 1809 PAT« NEILL* 

TheDaoish clergy man j whose account is quoted by your Bluo^sr lo the 
correspondent, is said fo afirm, that the ^Aber^goose 
** lives constantly 00 drjf /and? and although it bat been Utty immet 
often seen with grown up young, no peraon has erer found 
\ot XXIU No. 4109. O >!• 





protal^f amu 
laid (urn 


Tniprubibilil)^ 
ui ihcduuuiit 


i>pmton nf the 
Orkney 

Sibctland la 
Uticlcu 


fii<)uinci in 
Uh.»c i«<Und» 


KATVKAt fnetda^ or tub Ditca« 

neet Theie te here, va my 9^ntoD> » polp^le bton- 
tier, which must'^ave aru|ed either 
or from the uccideiital omisMon of some ^ords irthe'^ri^* 
gioal were consulted, 1 shooM not he surprised td find it 
run thus ** The eniher h%e» constantly at M, and is hever 
wn on the dry land,** &c That thv most W the unport^ 

stuns iuckiit troiD thf rest of the account If^the etnhci 

liicd constintl} on the diy Und, m the narrow and confined 
islatuls o^ Feroc, the ntst and >onn|^ of so Ur^ and re^ 
markable \ hud liait been t itniliar to the nahtes 
}Ct wo arc told, that, ** althfiugh it has been often seen 
with ^routi up toutlet no pirbon his eicr \et found it*- 
nest " It IS ifiiktd tddtsl, As it has u latg^ hole under 
each win;;, many bate imagined, tbit if there hatches lU 

eggs ” 

Supposing th it tlie fggs were really hatched m hollows 
undtr the wmgb, (whuh u too extr is agent a notion to ho 
granted without completaproof) we cannot for a moment 
iKlieic, th It the young could remain there till they wen 
<• grown up*' But fmthci, li the ember ined constontlv 
on dry laud, there would evidtDtH bi no ou a&ion at all fur 
this singuhnty in th^ manner of hitching Us oggs, which, 
on the other tiandf might seem eonunodioii^, on soppo* 
ertion that the bird hs*e^ cor^tAntly at sea* And tlie opi¬ 
nion, that It does live constantly at sea, has procured it 
someUmos the sinking appclUtion of the ** herdsman of the 
sea.' 

If any confinnation be wanted, I may state, (hat, by thr 
porceott^u 1 have suggested, the Feroe account of the ean- 

IS brought to agree perfidy' with (he opiniod enter- 
mined at this day by the commoa people la the Orkney and 
plj^tland islands These,*it wilT he recolTectetti were for¬ 
merly bub^ect to till Crown of Defimai'k, find attimately 
coaucUed with theTeroes. Tliat the i uli'ir uotions, there* 
foct, jifeialent m our own noithnn islands and in the Fe- 
yo^ should comcidi, is extrrmel) notuidl that they should 
he dtrecilycoutran to ea<di ollni, S4 cias etceedmql} unna* 
tural and mipiubablc 

Iq the course of of Uiese islands in the 

oummer of ia04| I mudo^Mi^nt icnfuirieb concerning the 
' * ^ habit^ 



^nOKt Of fHB D1TCS9 $3 

blUitt of tb» enib«Ns;cKyi^( both of the be^t uifonned 
tJeiQco, $Md (^thf MeniteQ Md coopmon 

By the lo^tef cUit I woe ooi^rmly assured^ that the em« The commcti 
bercou|mtifi« eooetantly et m^ mitboot tw toxiclnng the 
land, and tbat^^t hatcl^ea itt eggs in holes under its wiugs* cg^ under Uk 
' fhis fast opii^ioQ 1 fouod was adopted, bccau'^ei though the 
• lubei IS never seen on land, nor have its nest or eggs eter 
hi^eo di^oovirpd in the islands, jet the old ember is fie* 
queutly observed in the friths and bays, attended h\ o cou* 
pie of youu^ ones 1 lemarVcd that, both in the Oikney 
and the ^^hetland islands, the coinmoa people m geierul 
rpfuli an distinction between the true luiuner and the noith* 
erudi«er, but included both under tlie name of ember* 
giCHc some fisbermeq, howeier, denominated thenorthe'^n 
divei, the gruat emioer, or ember, but the hashing of the • 

under the wing was augposed to be ei^ually ch iracter* 
istjc of both 


From the gentlemen resident in both suts of islands, who Account given 
Mere sports^len, or had been sportamen lo their joiith, I 
learned, that both the true imtner, colymbus unrner, and 
the northern diver, colyrubos glacial is, frc<]uent tliL friths 
and bajH during the whole year, and verj much resemble 
each other m their habtU, only the northern'divci is ob» 

»er\ed to be more common in winter than in summer, while 
the emmer is c<]uaU} eomioon all the year round On this 
account tome gentlemen were of opinion, that this last 
might probably breed in some of the uuff^ueoted fiolms*, 
but tliej acknowledged, that its nest had never beeo found 
indeed neither species had etei been seen to go ashore, fir 
lens been known to brceii I was told, that when pursued by 
a bOiit,both kinds ^wim with swtonishing velocity, whena^ 
preached, they dive i^ry rapidly, and occasiODally cbai^ttf 
their course under water, rise to the surface at a gresi di& 
tance, und in a quarter altogether unexpected, thus bafr 
fling the edorts of their pursuers When suddenly our* 
pnsed, or very much teozed, th^ sometimes, though Hul 
rarelv, run along the water, beating it violently with tbcir 
wtng4, and uttering cries not unlike the howlmgt of aomt 
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cimctil «[F tfae laaw4 tmeo of 

existed.^ 4* hove *itm the 

bisd, of «i ^ot«t|Ml%ooL 

on a nd 

they Ibaiid no 

thoa Biay be Hera onw tbe wiagf*ef coan^n gpote 

'1 be same tblpg tni^ be tflrrnTtff ^SwlV/Ii dittf •, I 

hayt at differeat bnes wocurdingrown «pc« 
cimeoi of tbia be*utifiu'Wd« wbicb wdre foitod entangled 
in ueU «et m Frith of Forth for Aomback and akiite» m 
tbe mo&tbe of April and Slay / and jm of Him were 
there any retpark^tf hdH^^s^njidu.the vmg. ' 
AccoimfsgiTpn I abaU dote theM remaAe (irinch bate 

eitended to loo firat a Jeagth) wAh aome slight notice ot 
the accounts to baj^id ia books* 

W^tiscsiMo Tbe elder WalUcci in his History of Orkoev, iSg^t 

gravely sutet, that the emmer bos its otutaOd hitches 
Brand its eggs under tlie water ’* Brand, o iffiVto/ sent to the is* 

lands by the General Assemblj of tiit Cbarcli cf Scotland^ 
m his llescnptiou, published I7dl, repeats tbe tame story^ 
^^ffaat jrakoniity ** It hath He nest wherein it hatcbetli 
^ta ag^ one or two at once, under the water at the foot 6{ 
bir R Sibbild* It^OCKi IS they informed uie halh been found ** SicHobert 
^Sibb^d, rather innutiously following these uutho#!, ttves a 
sioiilar account Fha other notion, of its hatching itsHggs 
Poateppidsn under the aing» is cooutcnanced by Tonto^ipidanj^ia his 

Hitotory of Norway, I7d1 

llsrrabow Ifoirebow, howevri, m bts Natural History of Icdand, 

1758, gives a much more natural and rational account. 

Tbe he sns, la unmolested, the^pes^e gira 
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ofim of 'hMhmijh of ^ Mne mrt, and in o 

inoftim , 

Upon coaottiday 04^el Ho^toip'o Oni Aologrcol Die- CoL Mootaf u 

ttoDOTf, no^) n work ia fooeroi of the |fcat- ^ 

rit fcnrhej# I iUK ilM m rtfkH to Ibo Wlk«r» witbunt 

t%khi{t notko of 4sf 9t Ih^lbbolouo roporU above detailed, 

be merely ituteOi H lo^et a DM m the water» pieced 

amongst tbo needf ond Aigti** in froib water lakee* Ho 

doe^ Dot, bowerer, menboo any authontiee» Aa to the 

nortbem diver, be obbervta, that ^ it te not uneommoo m 

Icoinnd end OfeenloDd, where it faiwedi in the freab watert, 

and U f«id 10 hy two large eggt, of a pole brown colonr, is 

the tnmib of June tie mentlona that thii bird eeldoiii 

leavet the water; but that, jii the tpnog of 1797% one waa> northm 4f 

taken near Penmate id ComwaU, at eome di4eiKe ftom 

T a . Z ^ disttuce fiom 

water. It appeared iDcapable of rmtug itaelf vom Ae«iter 

ground, yet did not eoem to have aoy defect. It Iivul lor 

eia weeks in a pood» *tobag fish Arowo to U 
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De^ertptum ^ m Apperatui for making tarhuttHti JtfNfro*, 
gvfi Gar from PtUoaiy and Ugktmg Mamufactonts wkh 
By Mr S imuel Ci.eoQi ^3/mfcAeirer*. 

Dear Sir, 

r 

HEN your was id Manchester, he called to see Mr Clees 
my nephm, Samuel CIeg^% improved gas lights, and was 

* Tnai of Sec gf Am, vol XXVT, f f02 The ulfar mwdal «si 
«et«l le Mr Cleff far iKu oemoiaaicatioei 

desirous 



36 OAS tl«ST ftorf C6AL 

desirous to a plao of his metitody^Wht^i my 
promised him, and 1 undertook to gi'i it ce^feyed 1o Wu 
1 have, accordingly, taken the ot>phrtumty it aAdtn'g to 
the Society of Arts a plan and expUnetion of hid app^ra* 
tus 

u ea {*ti ligi u He lighted a large manufactory in VorVshire some jears 
feoinryur^ag^s principle, and has since lighted some Build- 

from olfwDMvc tugs m tins uci >hbourbood, and I oeliece he is the nm 
^mell pel SOD, who succeeded m reudering these lights free from 

the offcDbive smell which generally accompanies them 
My nephew served an apprenticeship to Messis Boulton 
gnd Watt, of Biimingham, in the steam engine business, 
ID which he is now engaged here on his own account, and 
has made cunsiderable improvements m their coostiuction 

I remaint deer Sir, 

Your most obedient serrontt 

ASH\V ORTH CLEGG 

JUdncieUeTf Mcy 18,1606 


SIR, 

Co^rtof ihc sp* Your esteemed favour I bave received, end, according to 
psmus your request, have sent }oo a fuller explanitidn of the gg^ 

ometer and Ump, accompanied with forther dr^wingi 
A gasometer, containing seien hundred cabicaHeet of 
gni, weighs aboQt twenty hundred wught, and costs about 
two pounds ten ihillings the hundred weight 

Ttie whole of an tpimratus completb, cipABIb hf support* 
mg forty lamps foi four hours, each lamp aflording light 
equal to ten candles of eight lo the pound, will cost about 
two hundred and fifry pounds Each lamp consumes six 
cubical feet of gas per hour I am happy to find, that the 
Societs ha>e honeuied my comiDUmcatioas with thtir atten¬ 
tion, and 1 remaiD, with grcist respect, 

SIB, 

Your most obedient servant, 


Mwekeitert Af/g 13, 1608* 


S CLEGG. 


Ee/tr^nce 
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/lr/ttgnt£ i9 tfr S Clegg*j mfwotfti A^ratut^r exir 0 ct- 

mg Catfi^tMed HiSrogt^ G%» frwtk At CW, S^e Piute 

IJtf Jtg$ 1 , 9 | 4 5 , and b 

In fig. 1, A bbowf the e$8t trctt ntort, wU wkch tfe put Dncnptjon 
tiie coaK intended to be dccoropo^d by means of c fare sppsranis 
underneath it» the bent oi which surrounds extry pert irf 
cxeeptiug the mouth or part by winch the coeli ere lotro* 

Caped. The bd or iron plate B, which rovers the mouA 
of Uie retort, u ground on air tight, and fastened by Aetna 
of a screw in the reotre, C is a skicid or saddle of cast 
iron, to preseive the rctoit fioio bemg injured by the inten* 
sit) of the fare ucdcnientb tt, and to caubC it to be bentod 
more umtormly ODD reprtseots the cast iron pipe which 
convoy I all the toUtilc products of the coal to tha fefr4ge* * 

rutoiy of C4^st non £« m whuh tlie car, die , extracted from 
tla cool u deposited« ami whence they tan be pumped out 
by means of tlie copper pipe i O’ la thi. pipe which con* 
vejs the go.'i to the top ut the cylrndncal seseel oi receiver 
i/, this receiver is airtight it the top, and comeqiiently 
the gub displaces the waUr in the vecset i/, to a Isfel with 
the small holes, where tlie gas is suileied to escape and use 
through tlie water of the well/, into the latge gusemeter 
K* The use oi the vessel H rs pousted out os follows, Vir 
If the pipe G reached all through the water, without pass- 
mg into the vessel K, the gis would not be lOndtred pure 
or washed, and if part oi tlic pipe did not rise above the 
water, the water would have hee commuinratioii with the 
tar, besides exposing the rotoit ^ to a veiy great pressure, 
sOiCiS to epdangei lU bdratmg when red hot Tins vc^m. 1 or 
iweei>er if, lu a laige apparatus, ib uliout eigliteeu inches 
diameter, a^d two feet long l tiie ijuautity ot ga&, theiefore, 
which It contains, is sufficient to till the pi|ve^ and retort 
whini cool, prevent the pipe G from lutiug as a biphoo, and 
expose the gas to the water witliout endangering the re« 
toit 

When the operation begins, the iippet jiiiri of the C}1 iq* 
drioal gasometer K% fig t, made of wroivlii iron plates, is 
snnk down aearly to a lev^ n\/h tht' top ui the circular a«U 
/, and IS coDMqneatljr wariy flllad with water, but it nbcs 

gradually 
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gradoally M the gM eotm 4 aod «v«ter .r & 0 k 

weights iufip^oded over paU»^ 1^ sh^B9 kae^ it 
steady and prevent its taraiog roQQdt, nihannia t|ie Wvttt 
■ttys iVf^of the gasometer would come mto contact with iha 
vaisel H There are two taU of tbeat sUyi* one sbowo at 
Sfp and the other at V 

There is also an iron pipe 0, made fast m the centre of 
the gasometer b} means of the stavs, which elides over the 
upright pipe P« by which contrivance the gasometer is kept 
firm and stead), when out of the welU it likewise prtvenU 
the gas fiou getting into the cast iron pipeP, and theco)H 
per pipe A, any where but through small holes made in the 
pipe O at 5 at the top of the gasonietert where the gas is 
perfectly Uanspureiit and fit for use 

The pure gas enters the tube O at the small holes made 
la Its top at Si and passes on through the tubes Pond R to 
the tamps* where it is consumed and burnt* 

The seams of the gasometer are luted to make them air 
tight,and the whole well painted inside and out^ to preserve 
at from rust 

Fig Q shows a horizontal ^rtton of the lower hoop of the 
gasometer X at the part jkf* with its stajs or arms, and the 
manner m which the iron pipe O* before described in hg 
pliding on the tube F* passes through the nog an the centra 
of the hoop A honzaotal seotioo of tbe receiver H 
pears therein 

Fig 9 shows a section of one of the gas lamps The 
apace between the outer tube T and the tnoer tube V, is to 
be filled with gas supplied by the pipa A* shown lo fig l, 
where a stop cock i» inserted for adjusting the fiame, which 
gas pa«sfs through a number of small holes made in She 
outer edge of a circular plate shown at fig 6* which unites 
the tol>es Tand V at their tops V is the inner tube which 
conv^s the atmospheric air into the centre of the flame i 
the tfpp^r part of this tube is made conical, or widening 
outwards, to join a circular plate with holes in it, ahoil« 
zoiitel Slew of ahich is shown at fig 6 V % button, 
which can he placed at a small distanct above the mouth of 
the lamp, and its use is to eouTey^ nr an expanded maimer, 
all tbe air which rises through thie Ikbeto the inner 

of 



ca€Ar tfr MtsnrtivG nmT, 

«jf ftme»««4)tth wmwU tht combastiofi very vueb» t)hi 
bntMt TBftj ht »H 4t •oy coavenieni disUace above the 
txkkm at ttU'leop, ^ it tlvkft m the cross bars XX^ by 
sihtcb it ie s^p p erted m the inner tube 
A current ef air ulso passes betaeen the glass tube or 
chimney and the outer tube thiough holes m^de m the 
bottom of the glass holder* as in Argaud's lamps» this 
surrounds the flame* and completes its combustion* as i.x« 
plained fay^evibw* fig« 9* nnd section* hg 4* ^vhah have 
4 glass upon each Z ZZZ* figs 3* 4> 5* and 6* shea the 
tube through which lamp is supplied with gas from the 
pipe A* hg 1 







A Cliiap MHhcd of Putemng FruU wtihout Stt^pr^ fbf 
.Domeftic Uses or Sec Stoics By Mr Thomas SAUMva* 
TON* No 73, Lower Themes Street \ 


I 


SII^ 


SHAL[i be much obliged to you to lay before the So* Tmiti pr^nv 
ciety of AHi &c tbt enclosed comtnunication* and a box ^ 

containing the following fruits in bottles* preserved without 
sugar* namely* epneots* goosebemee* currants raspbSr* 
nesr chernes Orleans plums* e^ plums* green gages* 
daaisoDi^ and Siberian crabs I have also sent some fVeab 
fii^hsh rhubarb plant* preserved in a similar manner The 
same mode is applicable to other English fruits* as crao-Apphestlsia 
bemss, barberries, and many more This manner of pre* 
aerviDg fruit will l>e found particularly useful on ship*board Patitcuiaflf 
fer^sea stores* as the fruit is uot likely to be injured by the ica^ 

motion of the sh4p, when the bottles are Iiiid down on their 
aides, and the corks kept moist by the liquai* but cd the 
contrary will keep well even m hot chmales 


• Tram of die See of Art^yfl^XXVI, p 14S* fire gumew were 
ye»^ *0 Mr S iSdaigton ibr iIm IfVrrtlin 


The 
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CHtAT uznth tr rt£fEtTY>.o 


The cheapness of the pieces# wxW render ft d m r fi B ^ of 
the ettenUen ot All femHies from the higheEd to the iowe*t 
reuLa of lociet}* li the instructions I heve tent m 
ettendid to, ! h i\t no doubt, thaterboever method 

irdl iind it to aruucr hia expecUtion. 

) am, Sn, 

Your most obedient bumble semot, 

THOMAS SADDINGTON* 

A new Method to pfeserve oanouf Sorts of JEngltsh Cnrdcn 
and Orchard fruits, mt/ioul ^gar 

ecrilly general utility, a# h ell as luxurious btnelit, truung 

tuviul, Irom tin. Iruit produced by our gardtn^ and orchards, is 

Will known ami acknowledged ^t the fcbtjie boaid of every 
i innly, not ib this utility tmd benibt le^s luatnfested bv a 
deairc ot mdii} peisosis to preserve them for cultnarj pur* 
pobe^ lu tlic moti uiibountilul season of the year, and I om 
acll peibuttdid, that this commeodable desire would bo 
htii pw emn*' gi'^Etly extended lo most faaiiiie»i was it not attended with 
II ceiiLftsiiL, ^0 much expense is >s gnierally tlic case by presei^vmg fruit 

111 theeouiinou mode with sugai, this article ehtefly coo* 
stitutmg the basis by which it is efiected In addition to 
the wxptnse of sugar, which is frequently urged as a rea* 
son for not preserving, there an^ other objections to that 
metlrod, iiid what 1 am about to mention cannot be coasi* 
dered is the least, namely, the great uncertainty of success, 
«>!( s i^ir o( < asioned by the strong fei meutab^e qualities centemed in 
Vt ronny sorts of fniit It may be wd by some, that fnift 

may be preserved for a length of time without sugsu- by the 
ordinary mode of baking or boiling, and being cloady 
stopped up, to which assertion I fieely assent, but even 
tins method is frequent)] attended with uncertainty^ for if 
thtf cork or other means used for keeping the extenml air 
x)i he iv \« out of the veenel becomes diy, or from any other cwsa the 
motiU ' atmospheric air exchanges p^e with what ts impv^nattd 
by the fruit, it soon becomes moiijdy and unftt for 
The a A ir* from these consideratiMs, anjl p desire of preterving 
^ fruits ut a trifling expepse^ X ba?s mafle varjous and sue- 
♦ ct«Hful 



rnBAT M£Tftoil» 0? frtirsniTi«ir ritvn* 

Allot# of doing It wifttout sugar* and *it thci 
time v}ih a e^ftahitv of itieft iretamingulC those 
abT^ ft^VoArs wfiicti ihty nattirutly possess, and it is hic^b]]^ 

Ihoy keep pciitetH good tor two or three 
jeare* or even a longer period, in anv hot climate, by which 
It appears to become a valuable store for shipping or vxpor- 
t&tiott* M I hate eaposed them to the action ol the nicndiun 
tn an upper roouij during the svholo of the bummer* 
ifter they have been so presened (being done in IHub] 1 
have notv the pleasure ot la)iog before the bocicf} specimens 
of the fruit alluded to 

Ptoeiu for prcsftTktng Trutt^ 

The bottles I chiefly use for sm ill froit, mch as gou'^e- Tr^^en dc« 
berries, currants, chciries, and fispbifiie^, ire acktted’^“^‘^ 
jrom the widest lufked of those used tor wiiic, or porter, 

Jb the) aie procured at a much cheaper rote than whut '\re 
general Is called goobebeiry bottles ilavtng got them pro- 
I erly cleaned, niid the fruit really picked, (which should Mt 
be toO ripe,] fill such of them an ) 0 u intend doing at one 
ttm<, as full aa thi s will hold, so as to admit the coik goiug 
in, iR^hcntly shaking the iruit down whiUt faUmg \Vbca 
done, fit the corks to each bottle, and stick them lightly m, 

^ as to be caarly taken out when the truit is aufficicntiy 
scalded, whuh may be done eithei lu a copper, or laige 
kettlt>, or siucejkiti over the hic, putting a couise 

ohAh of an} aort at the bottom to pi event the heat ot the 
ate from cntcKing the bottles then btl the cupper, or ket« 
tie, with cold w*atBT enfiiaeatl} high lor the bottles to be 
nekriy up to the top in it put tl em in sideway:} to eicpel 
the uir contained iti the cavity undei thr bottom ol the bot¬ 
tle, then light the fire if the cojiper is used, taku^ cure 
that the bottles do aot touch the bottom, or aides, vrhteii 
«vi11 endanger then bursting, and increase the heat groduolty 
ubti! tt conus to about one hundred a&d sixty, or one 
bitndred and aerenty degiees, by a breaing theimoineteif 
^bich generally reejmres aboot three tjaiirtesB of an houi« 
i’or want of sufM an loatrameiit it may be \ery Veil ina« 
noged |udgmg of tb| degree of heat by the finger, which 
|My br- known by th/^VaOer feeiiog very hot, but notao aa 

t* 







cuTAr McruoD or ratssurtso rtvit, 


io wpM it If the wat«r should he too hbt, • Irttle eotd 
fn«i} be added to keep it of a proper ten^peraturOi Of tiia 
fire may be darkened. W'heo it arnyes at a au^Rciant d«r 
^rc« of heat, it inu«it be kept at the seme for about half w 
hour longer, which will at a)l tKnee be quite enough, aa a 
longer time, or otor heat, will emeV the fruit, 

Duiiog the tiiui the bottles are increasing in heat, a teg 
\H\\t tull of witer must be got read) to boil as soon as the 
Uuit H flufiktcnt1^ doue If one fire on!; u u^ed, thekottU 
containing the bottles must be remored half off the fire« 
wb< n it IS nt the full I eat required, to make room for h^iU 
iDg iht water in the t<.a kettle Av soon the fruit la pro- 
peil) scalded, and the water boiling, tike the bottles out 
* of the water one nt a time, and fill them withm an inch of 
the cork with the boiling watei out of the tea kettle Cork 
them down iiiim(diat<li, doing ttgiiUl), hut verv tight, 
hv squaring tin loik in, but tou muvt not sliiike them bj 
dnring the lork, os tint wilt endanger the bursting of the 
bottlea with the hot water, whin they art coikeil, liiy them 
down on their side, as hy this means the cork kerpt 
fwrlkd, ind prorents the oir escaping out let them lu 
until cohl, whia thev mav be removed to any conreuieot 
)i1ncc of keeping, always observing to let them he on thfie 
bide until w inted for use Dunng the Cist month or two, 
•fterthev arc bottUd, it will be nccessar} to turn the bot¬ 
tles a little round, once or twice m a wetk, to prevept the 
fiermeiitation that will arise on sumc fruits from fonnmg 
into a crubt, by which proper attention, the fruit will be 
kept moist with the water, and n<t mould will ever take 
place It wilt also be proper to turn the bottles a httle 
round once or twice m a month afterwards 

Bif pt k*u)n Haling luid down the method of preserving fruit without 

bogar, in as clear and concise a manner as posbible^ I wiU 
rccapitulaU the whole in a few words, winch may be eassljr 
remembered b\ an> peison Fill the bottles quite fAi witfa 
fiujt Put tbi corks m loose I) Set them in a copper of 
kettle of w iter Imrtase tlie heat to scalding for about 
three quirters of an iiour, when of a proper degree, keep 

«t the same half an hour longer Fill np with Wiling wa- 

tec. 
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icT Cork down ti^t I a) tlioM oo diai nd? aahl wentod 
fbr use 

It nifty bo sfttd ao an additional reason, 'xs noli as clteap-BonU 
ness» for ustn^ winOi or porter bottle«t instLad u{ goose¬ 
berry, that there is a difficulty of obtaining them, cren at 
my price, in some parts of the couutry, and indeed they 
are equally Useful foi small fruity ami auswer the purpos* 
quite os wellf excepPng the little mcominience of getting 
the fruit out when wmted for use, wind) may bi easily 
doae by fir»t pouring all the liquor out luto a basou, oi any 
Other vessel, and then with a hit ot bent niie, or email noa 
meat skewer, the fiuit may be raked out Some of the 
liquor first poured off serves to put lUto the )Hes, tarts, or 
puddings, instead of water, as it is strongly impreguuted 
with the virtues of the fruit, and the remainder may be 
boiled up with a little sugar, which make» a very nch aud 
agieeable syrup« 

In confirmation of the foregoing assertions, I now ]>ro« ^i^ecnar** 
ducc twenty-four buttles as sum pies, contaming tweUc dif¬ 
ferent sorts of fiuit, VIZ api cots, ihubarb, gooseberries, 
currants, raspberries, chu rics, pluai», Ork «u plums, egg 
plums, damsons, Sibeiian craba*, and green gages—• 
which have all been pre»eiTc*d in the manner above de> 
senbed 

In order to diversify the degrte of heat, and time of con« wvH 

pnuance over the fire, 1 have done some in one hundred 
tod ninety degrees, and continued tl em ui it for three lunn ojoiuvcA. 
quarters of an hour, from which cxperiineuts it is evident, 
that the heat iv too powerful, and tlic time too long, ns tlie 
Iruit by this degree and continaancu is rendeicd nearly to a 

pulpt 

In the summer of 1807 I presetwd uinety-five bottled of Co»t 
fruit, the expense of which, (exclusive oi bottUs and corks) 
was £L 9i 5id , but having some fruit left, it wiU not bo 
nght to judge tUem at a higher rate tiiao £l , and aI-> 
oi for the extra coals consumed in consequence of 

Af| 4 is sod pears 747 done ^or^hippio^^ 4 iC 
t bfiae of (heis <smpl9i sf lb07, wore don^ in isO sed 190 digros* 

P 

BV 
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I'orilup* 


Method of dt) 
Id( Kt on *1 
UrpPicUr 


IP) lj&vu)pp% of do}fi|if 

ei^lit at a titnf» and tiiii heing done at fourteen ditSmnfe 
tducSfU will amiinut to jCi the ^vere^ oea^cf winok* 
IS tt<*ai)y 4id per bottle,exclobsve crf tbetionhle of atteDdinf^ 
tbi.in«^ fiat if wi ostirootr thiir vuloe injhe amter »o<|son 
it Ir the butth, ibio bciut; m j'^cral as low or lower than 
the tnaikck piiu, they mil produce £A . b(^t ?o«inp 
out l>otUe b> ^cudeot, redocei it to <£4 14#,, ItaTiugn net 
profit of ^3 on ninef)-foilI UoitUs, bting a clear gam of 
iicarl) two huficlied pii cent 

Anothc r ^rtiii advantage resulting from thi^ stateineiit 
will ippuii by maViiig it un nrtKie ot ntore for iluppiiigi or 
ex|M>rut>on, ind I sball sabinit a fiw ideas tending to pro^ 
mote buch a benehcial object by it ^ 
tor wliicli purpose bufficiVQUv extensive premises nunt be 
iiUid up, uitb a pioper number ot slicivcs, one above anq- 
llief, at a distance ot about live imlics 

Tile iesscl for scildiiig the tiutt pi ahc^uld be a iuUg 
wooden trough ol 8i\, eight, or fen fe«*t in length, two or 
throe in breadth, and on< in depth, htted with laths across 
to keep the buttles upright, and Iron) i illmg agamst one 
another, this trough ol water to ha\e the heat ^tooiBuiii- 
<aUd to U by steam, through a pipe from n closed J>o^er 
at a httle distance The boding water, wanted to fill the 
bottles With, m'l} be < onvejod ihrongh a pipe and coek oter 
ike trough^ b) wliieh arruigcnieiit, many hundiodsof bot¬ 
tles might be done iu a short time It inay be priident to 
obsi ivi, that this idea is only speculative, not b&ving b^eu 
cietuail) practised, bat at the same time Beeins to oarry 
witli it a great proU#biht> of suecej^ and worthy the expti*' 
timmt 

It now, that 1 stale some reason or object for 

tiottbbng the Society, whom I have takeo the Uber^ to iid«> 
dress with these eomatuoicatio is Ihe brat is a #£ 

publicity, saiictiuiied by theii investigation of tlit? rtpiip- 
meiitb made for piev.niiig tiuit without sugar, thereby 
icuing the expense atUudiag an obje^ of so mudlpllh^ 
fbenelit aud utilit) 7 he second aiises from a parsi^Mi 
ate consideration, but on this sutyect I ibilkoaly 
that I widt to throw my alt entirely on that prp« 

tectioii 
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whMi hm evtr cban^imd the hbmlit^ of tli^ 

HeeKitf t Md tiiat I ^etl fee) highly beuoureci> it they oou« 

Mire hbal I hefe coAmaiiKated cleMryitig any marii «l 

their fmur. * 

I aai» Gentlemen, 

Your mo^t obedient faonible scnant^ 

THOMAS SADDING10>, 


IV 

On Rechimtng IVasu Lttnds^ Bg Mr WACsr^rrt*. 

I 

Cft \TLLM c'Cp JTonici, Jertc 27 * 1801 . 

lS jonr influence for the eocloture of Waete Land h WatieUne 
confessed* nnd, 1 conceive* extending within the scope of 
ronr Sonett* and it should now seem on the eve of a Per* 
liamentery encoumgemeDt» I ask leave to recite on expo* 
nment I made on a portion of land* of as obvious flenhty 
as peibaps aa> present waste within the Western counties. 

This was an acchnt}. which had not been cultitated describe 
within taeinoty, and at the foot of it a vanous tract* gra¬ 
velly and moor)* broken into hollow spaces, m which waters 
rested dnrmg the summer moatits* whirh waters were 
cov e re d with modi of tlie aquatic plants native to stagnant 
pools. My predecessor lo possession of these watery wastes* 
dumg a summer dronght, fed their mterbtices wKb slieep* 
which became diieused, and many of theoi rotten * 

The mods I pareued was w nueb as ut^bt oe ta extract steps t»k«n to 
thtoweeds, roots, aod sediment, lof them in heaps as 

ot manure tqeasnrablv to replace and fertdtrc 
ttveKNrren sands and gravel* brought from the heights to 
fill up these hollows 1 then opened ditches* raised their 
ndis^4ith sand and grartA* and on them planted large cut- 
tA« uf poplars nod willows The ditching drained'the 
mi the iMtenaU from the heights raised this' swrap 

t Bath Fsttw*, vOI X. |i tS 
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Tb® proe«^ 
abtc t® 

gGttkt 


Tiabcr 


tb ibe proper coodclion of sHidoir« Tbe upltn$7| Ml» 

closed wtth thorn MO wlldv odd witbm tbe hnlM 

ioUmI them with eeedliag troei Aa4 forM * divert of the 
ftrsoer hove been taVeu down for use, end tome of thw 
o^Ufttie cutting* ere grown to a Umber measure* while the 
ee\erel subdimooa* roeedow eud upiand» have beeu eolti* 
eateO» add borne ever) specite of grain aod herbHge> con* 
feHnedly upon aa equality with the bug tUUgtd circumjaceot 
hcldb 

Ay a pioceM thus pursoed* of which I hove ptHtmtA tw 
adduce ih\6 example, the numerous milhoDS of waste ocree^ 
winch yet dihfigure our nation, mo) and wiU become* the 
seasons iavouriug, under }our and jour compatiioU* en« 
couragemcnt, a widcl) eaUoded gaidep, replete with every 
useful production congenial to our climate, and tbe boun¬ 
dary of its tields fenced with taster thuung trees, and 
more abundant m number than the present lirge tracty of 
lorest pioducc, provide tor gencrationi yet to come an in* 
crea^i of those necessary tnubeis, that have given this iilaad 
an intercourse with the luhabitaDU of every msritimg clime, 
and an acLnowicdged supenonty tn the vomiuerQuI world, 
which probably it would not liave obtained but from tbe 
indigenous growth of these not sufficiently rained timbers 
Altiiough )our ejitendul eucounigenieDta have macb in¬ 
creased them by multiplied plaiiutioos, yrt their growth 
muy be mdefanitely enlarged by an encouragement fertbeir 
acorn seed to be placed in every raised hank, or thetr^seed* 
lings planted in every new fbimcd hedge-row, whldv most 
effii aciousi) roig^t be enforced b> Parliament as a condi- 
tionai obligation on all to whom Ib^ are assigned, under 
the statute of a uatioiial vnclobuie But as erel'y jemt- 
nary of oaks must be referable to a distant postaity, it 
becomes woitliy of every present planter in the^atfiior 
of bis hedgt-rows to have large cuiiiugs ot popha^^Md 


* A willow fcote lA this situstioii has ihs sppesrsace of fa^naain- 
fity^ bat it If yet imprvvtua ^ 

Dffcrcttt M ^ slusktu»iiaqi.ast, 

t c^Mem, fbasi ili way lato My syatessstiesl srrsafcaeot of ptaals, 

iod u courts hu aot icerrted soy vprclflc chmscler Tbs titiut so- 

iitasd 
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wilWv^^f VI intemirture with jroung trees of tin; ie« 

41(0419 tube Those I ha>e already known may be taken 

duwfi H» timber dunn; the life of the plaotert and as early ^ 

as the inla’v^ src groan to afford altdbr and ^hode to the 

held ami the flock, that ccco^ioually feed within then en- 

rioburea* 

I rin> just add, the fill of the autumnil !eaf» with the 
manure of the depart anng cattle, ma\ continue the fei til it v 
of iliisc Adds without (vtiuncous aid> md where nut n *- il >fv * 
dil\ nroiuiable, I mav faulu.i idd, th it in the Utter end of ' * . 

the Autumn ol 171)9 1 protuied turvt^ troin dim rent wjstci, grtm 
rt eived them on a p u<l walk, and thereon dibblod whait, 
almost Lstjj gram ol which succeeded, branched into div( is 
items, ^•'hieh seieiillf bote a full kihI perfect gram in • 

tlie autumn ct 1 lepeated the tml, which at thu in- 

sltnt It ns piomistng is the othci pioscd The (.arljr spring 

ol this} ear, 1801, I p actued the a\me mode with tores, 
pi i^e, Oita, And barle>% which severally are piomuing 1 

ring foiaird these €\pcnm<nt> tn show, that genet all) 
cier\ waste mi) be rendered pioductivcby the fiist simple 
oj^ration of tlu plough, ind thereby snpeisede the lon^ 
pioress purstiid h\ minj, cill fo'th to the eat best piodue^ 
non the unprnfiiahlc wistes of dir kingdom and heuLe, is 
f 41 IS human foH si^ht eau diKOtci, pteieiit such a sensible 

s 1 t.m 1 l it IS ou (hr opinion of a jmtkmaaac]i in^nsmied nuh botanic 
aiktiDCtiOiif wbu ci^4 vir* \ il to Ih. a > airt 1 y, pci haps of ibe (wo toa nu e 
I nay speak tioiu au cul u^ine ixptiknct, that it is a hiRiisooa and 
tail i;ro»ina Um, multiplies Usrlf distmcUy fiiun its loots, while its 
rottiDps takr silk noail) equal ftetUt) ai» the two fbnn<.r 

* ^sscfondrio, (laarel lenrcd) <m|gda/Ma, (almaad leif) (com Willows for 
mon Aroy leaf) IhCbs thice species 1 know, ui prewame, on the pro timUr 
pts^tfae fiist his aiicady made, will scseiall) giow to a (ii&bei bulk 
rhe prospective disersity of emitinsted foliage can peibaps be not liei 
ter eseBplified than in the sisid giccn of the laarel willow, and the 
Leafy leaf of the white poplsi 

t Thors u to tvera^ of foar la^ ears to ciery gram diUiled, now 
an fuQ flower, which Conveys aa expectation of more than a hundred 
fold lacreaie, (he actual laciease ot the piece«liag year 1 hese torws 
or ia|l Lavi rsse i ved no md from maaoie, or any ntiflcaal Water 
mf 
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C crierstate* 


rmt uraine^« 


tcareitif m tDort of our promcsi bare recently felt. And 
%gU$h uodcf (be bleaeiog of ^rondmce^ vttmis a compe¬ 
tes^ fbr Olmdm. oad s enrpltir fer olber oaiioss. and 
tbi^ be oommorcially benefina} to s large portion of 

! am. with tiitcm reg«(4» 

Your retpectfnl fneod, ' 

JOHN WAOSTAFFE 
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.4ccomt 0 / Wast* Land tmproted by J. Botler, E$y. oj 

Branukott, (h Hamptktre* 

SIR, 

In tlie }ctr iat>2 1 purcliased an estate, situate m the 
panih of Bmmshott. m the county of Hants, of which 
«ocnty acres and upwards w<*re tlitn ^ ivte lands, growing 
a little timber, furae, and ilder, and $up|iortmg a few cow^ 
in the Bummefi but never cuItivaUd or coosiderad worth 
tliat expense 

From particular eogagcmcutc at the time, I did not be¬ 
gin any improvement till 1804. wlicn I found sixty-five 
acres and a half (statute) of the said waste leads id the tol- 
lowing state twelve acres, the site of old fish ]||ods, 
growing nothing but iceds and rubbish, eighteen acres 
one rood thirty-seven peiche^, jfTordiDg a httle soar grass 
and a few alders m wet pUres, twenty-seven acres throe 
roods one perch, quite a morass or bog. with a few alders {» 
and »cveD aireb one rood four perches of very indifferent 
iuree 

.he grentest part of the w iste was filled with innu¬ 
merable springs tliat deluged the whole, and caused the 
bog to be saturated throughout the }ear. I considered that 

• Trias sf the See of Arts vol« WVI. p 117 Tbe an taadsl 
of so a sty vis vstsd to Mr* fiuUer 
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nmoTBMBirt or n^rt lamm* ia 

• 

inmMg wBB the Sint nfcewBy^^ftey to W 
thii I made a opea cut or 4iteh^ of fire to oeoelB 
deep or aore» m the lowat poii of the lMg» 
st^pited vatof^. okcrrt&ia vttb precieM Ae 
produced it4 Hiifii^fbteifled the lowest poeuhle 
the open cut or ditch, T eaueed other euU to be 
the heads of^dlfftfOOt spnu^ whtdt ftd the land, 
ally bonu( oHll BUfer, Uiat no spnog might be pfltwd 
dmnr, aod I theo^Wd the open cuts or dmins with ston^ 
f'roo tivee to totfe^ feet below the tur&oe, tecording toeio* 
cu]neMhees> to carry off the water, obten mg always to keep 
the \ei«t» 

At the highest ground I found rocks, under which 
pnnopal spnogs lay at the dutsncc of at least fifteen feat» 
and thence an immensity of water gushed out, which wa| 
cawty passed off thiwogh the drains, and 1 bud the satis- 
faction to find, that in tha course of two )ears the whole 
waste became perfectly dry, and so continued* 

Ihe oxieut of land thus drained being gtent, the cost of Coit 
course ts very coosidereble, and amounts to tlie sum of 
jfsse 9s* lid 

Dimag this I grubbed the greatest part of the land, ricperie o 
which ftoiB the stems of oak and other timber that hod 
formerly gf^n as well as the alder, furze, and some 
timber rtaodiog at the bme I made the purchase, was no 
luconsiderablo work, and cost for each oak stem umepencea 
and for the soil on which the aldeis and furrt grew, 
sixpencff^per rod, ateeun^ng in toe whole to the sum of 
£ 9 ^ 

The ground being now cleared, I ascertained, by the Pr^ptred ft 
means of a water level, the positKm of a htUe brook which 
m through the waste land, and found that it was practica¬ 
ble to turn water over thirty acres of it This being an 
object of die first consequence, 1 spared neither pains ^or 
easpense to accomplisb it 1 removed the high banka rounST 
fish poods, which contained some thousand toads of 
toil* filled op very deep ditches and stew ponds, and ]fei4 
•everql^uanou an inclined plane, burnt theiwots Mki 
buh, aad prepared, by levelling and making vnBer^,4i|^ 
c»g94» tbmty iotes for irrigation, of which sistsan eargs, 

• Hu ihoeg 
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fou^ and paittire as before <lescnbpd> hati 
bf dtaming cod kodin^ be^D to improve considerably» 
im the apnug of ld 06 » 1 was enabled to turn the aati r 
over such sixteen acrei» from which I denied a toIe^ab)e 
bay in thot bumuicr Feeding it hairier nfterwardt 
and watering it the following winter^ chi re a good sup¬ 
ply of feed for sheep till the Utter end of Aprils when it 
was laid up and watered as before, but with far better sue- 
CCS 0 I as the crop was not onU greatly improved m iltualitj, 
but likewise in quaiitjt), proiluung more than two tons to 
an acre thioughout the sivteen aoir s 
TKl residue of the thiit) acr<s picpiicd for irrigation 
before stated^ formerly fish ponds nud other lOugh lands 
bttt lately levi lied and sown with perpetual gmssesf is now 
looking remarkably well* and will certainly bo m readme» 
to receive the wateh ea soon as the luid is firm enough for 
tins purpose 

Co I In accomphshing this work I had tlie aisistonce of Joseph 

Trigger^ who lived with and inmagcd the water mcedoii 
of the 1 ite Ml Bakewcll of Dnhli / for more than tweots 
years, and li would be an act of inju^'lire to him not to sii • 
thot the said land is prepared for i w »t< r meadow in a 
terl) st}le Thib cost me not Uss than jC 323 
Fared and As soon as I perceived the efftetof iny dftins on tht' 
buroed which was composed of a good deep peat» I paied h* 

hand thirteen acres of itr which 1 burnt, and sprrid tin 
Sowed cola- ashes, then plouglied the land once, and sowed it with colc. 

month of July Theciop turned out very good 
and fod one hundred and sixty two-ahear hogs (I«cice%»terl 
»ml next while for two months, after which I ploughed it once only, and 
^ sowed it with white oats in tho month of April 1807« At 

Ant the oats appeared sickh» bat receiving a fow warm 
showers rn Ma^, they recovered and (loun^hid evcepdingl} 
king a most escellent appoaiiace, to the astoniAtnent 
of the neigh bo 111 hood, for when reoped, they were estimated 
at from ten to thiiteen quaiteis per acre, some parts being 
preferable to others, bat the whole good, and I have no 
doubt, for at present they arc not threshed, (hat thsf crop 
wilt amount to its eslitnate. 

In (be course of last year I pared seven aefes more of the 

said 


FsrM and 
burned 


Sowed cola* 


oa i 



iMmoTiMm or wasm 


im 


Uid bog, dod burnt and spread the ashvsin a nmilar a ay to 
the former, and towed it with cote teed fiom one ptoiagbiag 
ID July last, which likewiie turned out a looti ewei)e#i 
crop, and tup}>eited tereo^^two large fhcep on iiiat Mft 
than two montha* 

The expense of paring and burning the twenty ocm came Xxptme 
to £^9 lOi. * 

The remaining waste land being a lighter peat» mited 
mere with send, l<didnot think it odvieable tO pare and tor tmiuyi 
burn, but contented fnjscif with following it for turoipa, 
with which It was sown last summer, biU from the indtfib* 
fence of the sca'^on, the crop did not prove abundant, yet 
4S much so 'll I had any reason to expect, and I have no 
doObt, by proper ni^nagemcijt of it, though by for the 
worst of the waste, it will shortly betome lery ueeiol land, 
and produce m succession good turnips, barley, nod veeda. 

On a review of the foregoing statement, it will appear GrernJ siai^ 
that tlie expense attending the improiementof the waste 

aa a 14 1 eiOis SC WfOfite 

has been great, but it wiU be iccolkiieu, that the ^juantity 
of land rccUimcd lb very considerable, tJie greatcbt part of 
which has been diaiiied Had grubbed, and tbe iace of it 
entirely changed, that oa the coinpanson 1 now submit, I 
feci great satisfaction in being enabled to asbcit, lu the 
judgment of able mui, tint at the time I made the pur¬ 
chase, the wubtp laud was not worth more than ^ per acre 
per annum on an average, which amounts to £l6 7s 
and that it is now worth and let a^ follows 

£ 9 d 

Sixteen ocres of watcf meadow, £3 par acre • 43 0 0 

fourteen ditto will ehortly be os vtillable - * 42 0 0 

Twenty ditto of veelaimed bog, per acre « 40 0 0 

Fifteen and a half ditto ligittar peat, £\ per acr e 1 0 o 

By the year - - £i4k i% o 

1 have not pointed out mioutely every atep ihat has tieca 
token to dram, to irngate, or improve the said wast£ kopds, 
because the subject is generally ao well understood, but £ 
trust { have stated suffiaeot to prove, that the suit, thua re« 
flaUMd, » turned to a great and lasting benebt 

1. bijtCer. 


VI 




P« THE WIUWOBai* 




VI 


not known* 


S(ffM Obsemttom os os In^ct that desfroyi tk^ 9up- 

ppsei to be ike Wirtwom. By Tboha» Wai FaM>» £i^* 
Fas ^ L S Wtik m addUiomU Tfvttf bjf TaoHS!i 

Massqam* £eq TWof JL S ^ 

The wtrewom The ineoct which i8 the sohjert of the fsllomsg lACtficir 

h%s n^er, I believe^ bees noticed or deeeribed tj %Xij eu- 
tomologist or sgncsltsnft« ite depredations are the aifrmul 
topic of converutii)D with the latter» yet few know wHt 
in^e^V It Ut that deatroya die wheat la the montha of October 
and November, voder the denomination of the wireworm 
ManyauppoM it to be a sechperndfa^ oibera % apecieaof 
iulmit and some the larva of a itpuh^ or of the ee^nthma 
pielolontka of Linnwuo I supposed it to be one ot the 
pbore, tilt I found two insects in the very act of drOrojmf; 
Chi* wheat, as represented in the aitncs^ figure {PI IV 
fig 3, e) These I believe to be the insects cominoni), 
although very improperly, called the wireworm^ iii Emk 
and Suffolk they appear to me /on w of one ut tlie co1ed^i« 
teroua tnbe, but to what genus they brlong can at present 
only be conjectured The projecting j iwb somewhat rebebi* 
ble those of a luemkt The tWo jointed bristles, and the 
cylindrical tail, give it an afimty to atafhyiinus f but the 
/orod of this liMect is supposed to be carnivorous, and hot 
graminivorous^ I tear, therefore, UmI the genOs of this 
sQsect cannot be detetmoed, till it is traefiC to its perfect 
dtatew 

1 sh^t now proceed to relate the dis<Avery of the tcis^t, 
and to detail the tnjwry supposed to bo done by it 
In 1002 , having occasion to call upon no 

culturist who^ sIciU arid judgm^ot jn farming arewoiy 
e({ui^ed, he informed me, that his green wht.at wsSWIug 
aiffiTMng pl^iut verv nnuCh, the reawin of which he eo^d 
not comprehend i immediatel} stfsp^ted, that rt ifak' do« 
(afimied by the wireaora, but ahat kiad of luiect iS ^s^ 


T trva of 4 

coleopterous 

insect 


Iliscoverr of 
the insect 


* Tnns of the I tnnean Soeietv, vol IX, p 156 
t Mr pUe>|, of ae\t u SsSotk 
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I roulil not inform him I therefore requested, thut he 

would aceompenj me to the held where the gieateit ifyiity 

wi» done, in order that we mrgtit examiM into it TKii 

wo ftceordfOgt} did » end we wm oaccAsful in discovering 

three of the msects in question, of which two were in the 

act of destroying the wheati es above hientioined With In manner of 

thur projecting jaws these lusicU cut round the outside 

greis about to mch below the surface of the toil, lo get at 

t}»e >ouog white shoot in the ceotre. which th^ eat upon 

this, vegetation is immedratal) Aopped. and the plant dies 

I suspect, that thev fust eat ihe flour m the grams which 

has not been drawn up by vegetation. for. when we touched 

them. the> run into the huslu * and two of the three insects 

I earned home id the huake. wbiih appear to be their babt« • 

tattpbs. atid probably Uie place where they change from the 

/ana to tlair presmt flate 

The injury winch the public suatains by Uie ravage! of <*mai inja7 
these insect^ maj. in some measure, be calculated from 
Mr lois III 1S02 he toned fifty acres of a cU) sail 

With wlieat. out of these im were destroyed by them, 
which were replanted by dibbhng in one bushel of seed per 
acre The price of wheat at that time was right shilhogt 
per bushel 

We here observe one fifth part of the quantity sewn de- c^ieuUiion of 
atroyed by tbeCe noaioai iosects. but the depredetioDS ot 
the wireworm. as 1 am informed by a friend* whose expe-Oom u 
nonce and obtemtioo enable him to calculate with fupcnor 
judgiDciit, being priDCipally confined to wheat sewn upon 
clover leys* old pastures recently broken up^ pea and bean 
etubbleii ke»t we may aupppse the general average of the 
injury to amount to much lets than a fifth {Mr* OUcy'a 
a tweniietb part of what is sown upon thu deacnptioa 
i4f,tMds viil» Ithnik. be deeoed a very fair and moderate 
cel^oftatioa The number of cultivated acres of land in 
, ^gUgid 4it ihe time above mentioned was computes at 
eevga millions, of which g,400,0M were calcaUted to be 
sasrn with wheats and as only ooe half of the wheat ap« 

IfQilly sown IS supposed to be upon clover old pas* 

* AUea Tsytor^ Xiq WuahoMisll. Cm 
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iure^ kc , our c$1cii]«Uoai muft Wconhnsed to l,20n^Q0O 
jcies m&tcad of 2AWfi00 tbm will giveiSO^OOD 
annually destroyed by the lUbect in queftion, which re* 
planted, atonebuihel per acre, wiU require 60,000 bubhcla 
of aeed, which, at eight shillings pei buslieb are woyth 
£ i4|000 Beside this although no extra expense is in- 
cuned by the farmer m preparing the )and^ yet he has to 
pay loi dibbling in the seed, which, at fire shilhr^ and 
thrLepence f>ei acu, will cost 15,750, or, at the full 
puci, SIX shillings per acre, £ 1S,000 It the land ic^ 
quires harrowing, there will be a further chaigt rf uine« 
pi nee per acie, oi i?2»050, not to name oUicr itcmsi 
which rendci it dilRcult pieciaely to ascertain the loss of 
the i iiinci 

If the above cal< uUttoo be tliought a fair one, and ! see 
no reason vl' i should not, we find the quaotity of wheat 
lessoned to the market by the depredations of these insecti 
iH \try frequently, if not aiuiudly, f\\iy thousand bushels, 
whii li oc<afi(ms to the faimer^ an additional expense of at 
leuft £ 15,750 

1 hope these obseirations will pro\€ a spui to gentleitteu 
ii)|ur>u>bL more conver»ant in entomology and agiiculture thmaij* 
dvjgiit 4ii i to excite them to inquire into this subject, the^rtsirit of 

winch mubt ultimately be bcneficrul to the public at large, 
by diseorermg some mtHos oi preventing the lujury done hf 
tulf ploufiii mischievous insects At piesent we know of no other 

4UM tn .at than eoily ploughing, which is not always convcpie&tto the 
iaiiuer, as he wonts to feed his clover land fw late as the 
lu^* ^ seafoii will adcqit of Unslacked limp has been tqed with* 

^ outsuccasa*, ^though it u well known, ifUtd thick npon 

Vie laud abd ploegh^^ m imipodiately, it will deftroy m* 
%ects of eveiy kind, that are m tBa sod, but m m^jr 
places the expense of procuring lime is too gieat to tlRnk ' 
qfufing It in suffiuent quantities to aubwer the 

purpose 

JL» 

. • 

* FarmerN Mapams, page 450 

b r lU t S tun swarc ol lU being s^id thSt peri of the inary suttaitef'il 
' Hone by the gaib oi th« trpuU or eratw )y, but 1 beg km to obit^rrc, 

that Jw injury done by, the giub is m 'be q'nag, ai«d oOl Ih October t 
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Fig 1 The insectj iutur«ii ei?e 
$ The tame, magnified. 

9 a deftro) mg the wheat 

» ^ Hole lu the hatk, into which tlie inaect 
ran upon being disturbed. 




AddUumal Nvift bjf Mr. Marram* 

Tol above (l€«cub€d larva is quite new to me, nor can 1 
find any thing like it m the various authors I have cou* * 
suited, who have written on the larne ot 1 am 

therefore ignorant to which order it lx lon^* 11 c name of 
wireworm seem^ to be given to various bpccie^ of 1 trvor, but 
What 1 consider to be the true wireworm was sent to me 
botne time ago by the right honourabh Sir Joseph Banks 
A figuie of this 1 have added to tbe pi ite (PI IV, 1 ig 4 } 

The history of this animal I found fully detailed in Uk inSwcditi 
Siockbolai^Trauuctjous for the ycir 1777, by Mr 
Biei)waii|Ier, vicar of Gotbene, near Skanu, under the ap* 
pdlatioa of root-worm This larva, when full groan, la^lsrra 
about sevt^n hues long, very narrow, of a yellow colour, 
shilling, and very hard tbe head is brown, with the extre^ 
niities of the jaws black The body is composed of twelve 
jotutb, on the lost of which are two black indented specka 
It has ais scaly leet on the fore part of the body Mr Bier- of a apeeie» ef 
hander observes, that it remains hve years lu this state tpringin^ bre- 
fore it changes into a piqia, whence issues eiBter stgetu 
La^maKts. 1 have fiequently found it both m fields and 

k' 

as nanj ot the Eicv lure not deposited ibeir ogp IiH the Utter widnf 
Sapamber, an*! riin c. tliai ve deposiicd earlier are ftw at them haicneU 
belbffa ^19 spriu^, proved by Mr Striclmey, wboec ]iani| hlei, 

cniuUd Qkt^nuUtm^ rtipceimg tAeCraS,* i« now before' roe | tbu^ 
foW^tbsiUprcduuiDS of Ibe gruk esnnot be greatly prior Ss tbi^i vuiv 
besides, (hey arc mokt plentiful la ibe fly sute at the cod of Septoo* 
her sod beg kiuiiif of October 


c'Siclcn 
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its 

gardens ti the roets of divers pl.Lnt9> but never succeeded 
in bnngtng it t6 peifection* Tfae etlthor ebere mentioned 
describee four other speaes of root-worms» vu Murcttse* 
gthSp mv/co hordnt pM<ma <tirco» and tiptda oZefoeen* 

1 letter nyselfp tiut tine veluebte Essty of Mr Welford^i 
will stimulate other gentlemen who reside in the country* 
end wbo arc so materially interested» to enter imously into 
e minute evamination of the >arous csum» by which gram 
IS so frei^oeotly destroyed, so thot* b) a number of such 
inquiries and communications, we may at Wnc^h be en^ 
bt^ to point out a remedy*—as erery gram of com that can 
be presmed m times Ithathe present mult be a public be- 
peftt* 

Mr Bierkander*# pipers on the different root-worms I 
got translated by a fneod, and the translation, with some 
remarks of my own, was some time since presented to the 
Board of Agriculture 

THOMAS MARSHAM. 


VIL 

An if ecoaar of tie larger and lesur Spedes BbiwoAoc 
Barr, proring them io be dt$ttnef, tegetier mti a De» 
seripttan of Fciperfi/io Bariasre/iar, tahm m the^Sotitk 
0 j 2)eeoftiAtrc Bg OeorgeMontagu* Es^ FLS * 
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XVlOST naturalist have conceived an opinion^ that there 
are two vanetas of the Horse-shoe bst^ te^rr/i/io^fniiw- 
egaamm distinguibhed only by their size, as sochj Gmehn 
quotes the major and mtrwr of Schreber 
The larger species only bas hitherto been uqtaced m 
England This was originally discovered by Doctor La* 
tham/who communicate »t to Mr Renuant, andhewt 
made It public in his Bnttsk Zoologpt where be states it to 
be found in the ^a1t-{^tre houses belonging to the powder 
miHs at Dartford, frequenting those places iu the cveniug 
for the sake of gnats, and also observed daring winter in a 
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tcTpid state» to tht wt. It ti detcrtli^ 4tiiQs* 

Ihe length frorn the Mae tu the ti{» of«tbe tml h ihm 
inchet^ and « half the extent tourteen At the end of 
nose fs an upngbt meabrone m tbe form ot a faorse^boc* 

Kurs large* brood at thetr b«i9e< ludtniug backward!* but 
wan^ the little or tuternaL eai The colour of the uppet 
part of the body li a deep cmereoiu, of the lonee 
whitifii/^ 

Doctor Silaw, lo hi<i OenetMl Zoologyf has nearly ftA^ 
lowed Mr« Pennant* but addi* ** There la aaid to be n 
greater and smaller variety , perhape the male and fenole^ 
the greater is oIkivc tbiee luchea and a half long from the 
nose to tlie tip of the toil the extent of the wings obote 
fourteen.** 

With respect to the enialler horse^shoe bat| nothing Smdirr* 
more appears to be known than that it is inferior in sue* 
bat in other respects similar, from which may be loferrod* 

4hat It IS very little known» and it has not, to my know¬ 
ledge, been recorded as indigenous to Fngland It Ji 
thoretoM with no smaU degree ot satislHetfon 1 have to an¬ 
nounce, that It IS by no means iincomtnou lu particular u- 
tuations, and I baie the pleasure ot congratulating the 
2 oologitt, thit fortunate oreumftancea bo\e enabled me(o 
put the long onsettled opinioo with respect to tlieae two 
bats^bc) ond ell possible doubt, having lately taken a con* A diamct 
aiderable number of both epciieSt in each of which the 
sexual distinctiuu was evident But to render the subject 
mpre clear and incontrovertible, 1 stud I pi acted* by ^rmg 
a description of the lesser species, and endeavor clearly to 


define the characteristic distinction between these two very 
analogous animals In order, however, to prevent future 
€i;^nfasion, I propose that the least of these should be calM 
^o^ertSio minutus, leaving tbe'otber to full possesion of tbo 
^(|li;i^ipal liinnsan trivial oame of^^fTnua-cyiuaios* 



Vigportilio mtnuhtf^ 


" 'IfOogdi afeareely two jnehes and three quartm from <he OeseoM, 
ti^of the nose to the end of the tail* of which the la^er is 
full fltfte feuftbs of OB inch egtqii of the wings nioe in¬ 
ches 
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and a b^f weigHt frfMa one dfua three graines ta mc 
dsnm t^i^ty pmns* 

The colour abort m pole ruftu* browpMOOflt fafinie on 
the OHMV part of the bead (be mm. la tarrouDdc^ on the 
vitb « bfoad roeKubrone somewhat tu farm of a horse- 
tboc> witbm this IS a scnalltr, lo whtch the noftriU arc 
^•cad» betwcei these aie two other small membranes 
stoodiDg a 1 ttlc obliquely» and appearing as valves to the 
oeatrils * bebiud these stands a much more elevated Iragi* 
tudmal membrane» and further bock is another trasMversely 
placed> of a pjracnidal shape, staodiog erect behind the 
oyes^ these last arc covered slightly with hair, and soma 
loflg bristles round tiie upptr lip undei the e^ienor mem¬ 
brane of the nose is a row of minute tubercles, eaidi fpr- 
nisbed with a small bnstic, equally well calculated to guide 
the lesser winged ipsects to the mouth, as the ei6risi<e 
jtttUncttie observed iq several species of birds the eyes are 
very small, black, and hidden io the fur the ears large, 
pointed, and turned a little back at their tips, their bast 
almost surrounds the opcniog, but at the outer part m each 
•IS a Botch, which admits <d the fore pait ot the ear clusiug 
within the other as a substitute for a valve so comiuou xq 
moat other speoea* but of wbicb Uns is dcBtilute* 

It IS now man) years since I first noticed this species of 
b*it m Wiltshire, once, in fmrticular, 1 recollect to have 
seen a great many taken m the winter over the boUaw of a 
baker's oven, haring got m through a tniaU caterual fie- 
sure, lathe year 1904, about the latter end of the month 
May, 1 observed several in an old building at the verge 
of a wood at Lackbao, in the same county, erected tor the 
ohelt^ttf cattle* In this shaded d&rk abode, surrounded 
by lofty oaks, it is not unusual to see several adhenng to the 
plastered roof bg their hind daws, iod when approMhed, 
generally crawling a little to ooe side, and showing sigoa ft 
wneasioete by moving their heads about in vanouadnec* 
tions, but not seeming inaltned to take Sight, till they have 
been rcfieatedly disturbed 

At this tune 1 liod not beea fortuaate enough to diicover 
ihOrbaoRt of HelperMte'yWraoMgntiMpa, but my wiibes 
have tiPce been amply grabbed, by taking Dine of the 
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t lod 9eV«n of tlie ^ mMf of 

y^hith were coavejed hnme alive of dte fcroer tbere^Mre 
'four nitdefl ind five feniflee« of the ietter five melee anJ 
two fbfnales Of the v the lirgesi asd Tii^twoip*- 

smatteii were both fotnalc*, one prepmderfittn;; four dnnh ^ 

and a half, the other not etcceding four drums. The 
length of the^e to the netting on of the tnil two tnehes and 
A half, to the end of the tail thiee tuches and three qnar» 
ten the expansion of the wings about fourteen inches a'nd 
a half* 

In colour these two species are peifcclly similar, except 
in some instiuces the sides and bieast of ther 
equtuHf/tnre more )f u fcirugmouvbrowit • 

^Vlth lespcct to the face, which so extremely canons, 
there npprars on a cur-^oiy >iew scarcely a perceptible dif¬ 
ference, except th it the upper lip of thee /errum^e^vinum 
IS much mon tumid, but the most mutenM dntinetton n Id ch^^fly m 
the formation of the nasil membniies, cspccraUy that winch jncniWsae* 

IS posterior and transrer^o To cxplsin this no vroroi can 
conseywhot a Moiple outline will, and tbifelorc the run* 
cab are rtferred to 1’) iV,^^ 5, which rcpiecnts the side 
view of the membranes ot v y^rrum-efaiMHm, of which a 
19 the posterior taanversc one, the front is seea at 
The sktne news are pven of the nasal membrane of v 
nnttts at 7 ^nd 8, where bh repiesent the menibranos 
in different pomtb of new In these a very atrikmg differ¬ 
ence is obson able, inditwiU aW be perceived, that Che 
aatcnoi longitudinal xnctabraiie is by no means similar in 
both species 

M^ith lespeci to the teeth, it will be observed, that UieTeeth, 
t /imm^efjninnm possesses two minute distant fore teeth 
11^ the Upper jaw, which are not to be found m the v* aii* 
waftts, a circumst'inte that seems to have escaped most na- 
^ turahsts, thts genus being usually placed ia the divMioo 
destitute oF upper fore teeth the canine teeth are also much 
*' stronger m proportion m u. /emm^qvtnum than in the 
other species 

iTmntens, when he placed the bata id the first order of hinnxiis 

, diamiwha, dooUltesB eonaidered the whole genila to agree in 

posaesung two pectoral teats, and^ao others, end this dpi-oroiam 

msla, 
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vSm seems itk hn\L l>ceo confirfued by succeeding natis«*» 
ralMs as fer as Sreading m th« |>atU of to ^reat « pb^biolo* 
gist may be considered as a pioot of the fact It most# 
liOMreVer, he arhoowledgedt that we should do we]U» at 
the jpMue time \kf* admirt the assdom and consua^oate skill 
of others, we were to recoUecti that circumbtancea do not 
always concur to throw alt the hglit upon a Bub^^et thtt 
might be dcbirtd, ood that the wisest nnd most skilial phi* 
loM>phcr IS not proof ^«unst mortil fdhbilit} 

Those who ire in the hahit of scaichmg minutely ipto 
the stcrits of notnre well know how necessary tt is 1)C 
cautious lu adinithng of g**netal ruU**» ^ 

That the appear inre ol two pectoral ierxU ip Uic bat 
genus, mthout any others contigiiouB, slioutd lc4(} to^ 1 
conricliofl, that they were the only pipiU c such miimaU 
|>ossesse(I, mu) rosiU hi contticed, but diaiice fhqueuily 
develops whut die most bcrutimzm^c^c has sought for ta 
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hU9€ sthoe bat 
Ittf two ab^o 
tariuL papilla 


Wbetber this 
be a character 
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orpecuii xt to 
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While I was senrebmg for some cniious insects, which 
were obicrvid to move with uousunl ciUnty amongst the 
fur of these bats*, die pectoral papilloL of one of the 
V Wirt %«*ry ionspicuou» by tin spqcc round them 

being b ire, a> if die amiuHl h id recent]} sucked lU 
youug, and torn} utter istonivhment, on turning the fur 
over in every direction, I discovered two other teats very 
nevr together, situite on the lowest pnit ot the obdcM 
men, close to th^puitt it Tuay readily be imogincd, that 
so unexpected a discovert scarcely admitted the senses to 
determine the validitv of ocular demonstration the aid, 
however, ot glasses Idt no doubt ot the tact, and a scien^ 
title friend confirmed my opinion Ac the momeut of thia 
dwcovery I hid einboweiled all the sped mens of v ftrrunh 
cquinutiff 6iid consequently cannot determine whetb^ they 
arc similarly loriQt.d or not, nor have 1 biUce procured a 
female bat^ auy other specit** to examine, so that it yet re* 
mams to be ascei tamed, wbcth**r this stnictureis peculiar tQ 
one or moie ^cies, or that the two abdoinnml papiUie afe 
rdilly es^rntial to the geuenc cliaracter of these anImtUi 


a tei/wtdwsM, a newly diMvered msect 


tiut 
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Itut liitUerto overlookeJi by being so far removed from the 
others. On ^torc obaerviiboa most depend tho place to 
winch tl)e bats sl>oold be properly coasigocd In the system 
matic arrangement of quadrapeds If some species ovlj^ 
are found to possess lour papilltt^ it would be a very con* 

«iderablo violence to nature to divide Uiem on this nicount 
and jet to retain them undivided in the order of prun€ttt% 
according to the Ltnuaean de6mtion> would be inconsistent* 
but on this part of the subject there is no necessity of en* 
larging until we become more enlightened 

It IS probable the pupillsn of all the smaller bats are so Xesn not 
contracted* except at the time of admimsteniig nourish* 
ment to their joung* tliaMiuy are not discoverable with 
the utmost attention, for even m the v JbrruM^etjutHum no liD| 
pectoral teats were to be discovered, although the sexual 
dutmction was sufficiently evidf»nt But this very con* 
tracted state of th«*»e paita, when nature hos no demand for 
the use as^gned to them, is not peculiar to these volant 
quadrupeds, since we find the same difficulty in discovering 
them in mice 

These bats were taken in n Iiig<^ cavern near Torquay in The two 
Devonshire^ commonly known bj the appellation of Kents- 
hole, and where both species are usually obseived lu con-'p^c^, vtthsut 
siderable abundance cUii|ing to the vaulted roof of the m- anyoiUer* 
tenor apartments Tlii> vast cavern was explored with a 
view to obtain whatrvei species of vesptrulto might 
inhabit it, nud with e\peetatioD of procuring speci- 
mcBS of V iufbfuteiius, and possibly some new species^ 
having been IDfonned the cave abounded lu^uiDber and 
variety. Strange, however, as it maj nppear, not a single 
iDvtance occurred of any other speacs becoming an inhabi¬ 
tant of this dark and frightful region 

It should therefore appear, that these two bats are as con* 
getud in tbeir aoimal temperature, as they are similar m 
babi^f and that in cousUtution they essentially difip from 
aU ihn other Bnbsh speues. 

It u well knowT 4 that &U places impervious to bght, ud Kmrtio 
desbtute of a free circulation of air, can^ neither be sud- ^*ri3S from 
denly heated nor suddenly cooled by the changes of atmoi- 
phene temperaturei and that tbe vKisiutudes of such acli- tempeistufe 
. mate 
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mate nrp cxix^meXy smaU tliu** thes<* species from mstincl 
wk those fltrk and dreary ab<vdr«> and wliol)} retire fiom 
tijt face ofdtv»the)r feeling beinif rtpiii^ant to the Ixni^ii 
laflaencc of the soW ra)>, \ lucb virihc'^ and reiuiroites all 
oatuie htbicU*) 

O^tr-onl) Tho » tiocr»/a, Murravs auttiuSf and proboWj Jcirtwr- 

feffwr, ;^hoHC con'>titutton» appf tr mou robust, do no^ n- 
ti\L into total (UiWncbs, iioi uboll) remote fiom thevkti^- 
situdos of the‘‘unoundin^^ ntuiosphfre, but* bring formed 
fey lutnre to bear a grejUrtb^rrr of either heat or cold, 
c 00 tent tU(m!»e!>es with viirb a lijluniu ulum as is sufTan 
ent to protect them fiom the cxtmnosof one or 

the other Thus we U\u\ thrsi ni thr lis»ur<» of old buiM* 
Logs, m tow< r , u der tiu r lu s ol houses aiul t hurclii 
and m the hoMoas of tre an I not unfrcrpienti} con^n- 
(^ated ,butthc\ sddom oi norr«nler those ^h>oin\ rcgiorj> 
whith nature Ins rouMpned fo the ot1ul»J^ iricxclubivc 
right of mill rit iiu r 

Thebat \i|>e* Coiitc mp'almi, llc lulrs and c>o)« hnus ol these Idtlt 

*** our Mioimir Mcnm^s pi i inhul i inns miisl 

enof0^h( brm^ to mulUition ihi ivtiioidmir) opiiuon ol ^onu ]ilu« 
losophci , %}iOsiJu<l> ailiiitt th< r pin^rc^^isc motion to 
bran tet ol 0\m^ Huh 'i tie can Miih ha^c itlintMclr 
obsercid their sudden md i ipid lurn in pursi it of ilies * 
It might bt fur)) iskcii, llstw much tiileiioi die tiu acud 
e^carsions of a bat to tint nl t '■ivallow, oui of the most 
powerful on wing ol the fcathiicd tnl>c^ and migh* 
we not pronpuuce, without iM of refutation, that a bit 
far aurpixacft the gicaltr part ol buds in powers of 
flight ^ 

0nppo$cdnnt Tf we dre to give the utsDObt citdd to the experiments 
oi SpallanTai)! and Mr dt Juiine, the coiirlubion would be» 
that vibion ix not ol any ipparcnt use to these anitnaU» 
since thc) fl> about with ib •nucU e*istj and equally avoid 
oljstat)^ when tiuir eves are revered, or even put out, as 
the) do previous to this operation That their (*)es, being 
minutely bisall, are not calculated to admit many rojs of 
light, as in most nocturnal birds, rou&t be allowed, bat 
then the) have no occa&iOn to distinguish thar prey at 3 
distance* If it be dented, that their eyes are of auy use \fi 

the 
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m the ihaccriJiQgf of objects agaiost whu h tbe^ mi^ht stnke» 
the) anut Ih. eqaalty in the 

siuiller mM^cUj on wlmh the} prey u) th^* du>k of 

tilt cveuiiii.^ 

Cau wu, howewFj meditate on the wondcrluH) rupid 
turii 4 and evolutiou^ of the^ crtaturea m pursuit ut tlieir 


But tins 11 
till lUblM bit 



preji and nut allow tbeui the po\eu ot^ight to tflett 
the hrbt pnitciple ol bK» a powei iiotileuicd to any ktiimu 
uaiinal poi»M,'>stJ ol a itJ circulutin^ ihiid by tlu ttu ui 
lu u»cat to toe comlobion which Mi dc Jinme 


bat dr two fioic Iih e*»pet inerts, thtt tbe cv& uf \jaU ape 
uiort cssenlul to the* discoveii s o\jcctd than tl ea 
rerpinet atou and use iilnioM^pluc. r< isu iiiig, 1^1442 

cau be expected of tlu ^uo^otnlcal pi dobopbei, by whou it 
inn^ht fairly be a^ked, Since biU Mc'wnh then iai&, do 
tiuy heal with their cte» ^ It will not bv diifBcieul lor thcbC 
cxpciimintdiita to tnJortn u>« that tin fopiou^i aurakspf 
thib class of amrual >9 or iheir dcluate iiUrnd ^tnicture) 


are adequate to the doul 1C purport of seeing and hearing, 
whea wi perceive, that tiny aic by niture provided with 
oigans of si^ht similar to wiiat we not only feel most seu- 
siblv to be the most ucstimaldc of blessings, but also pti* 
ccive to be the principil fouutaiu^ of locomotion mall other 
animals m the same scak of beings 

Although it cannot be admitted, that the Almighty band k^di'acting 
gave to these creatures tiiosc roost wonderfully constructed 
organs sight, without endowing them with visual pro* accoouuble, 
perties, yet it must be allowed, that thciati something ex* 
treroely astonishing and unaccountable in their unembur* 

Tossed flight ID total darkaesss, whethei by sealing up their 

eyes, or by their natural habits of faudmg thar way through 

all the smaller passages and windings into the imsoat re* 

cesses of their subterraneoub abode By what occult property but no more 

they direct their course in total darkness, is perhaps^ nio* 

^ r^r n^lU' 

blem of as difficult solution as that of a swallow returning tel bniory 
from the torrid to the fngid zone, to breed tn the same 
nest It had prepared the preceding year, and in which it 
had performed those factions of nature Can any human 
uoderstapding develop the cause, that so tiaennngly directs 
the camer*p»geoD to its place of oatm^, when previously 
VoL, 1909. 1 taktd 



1U 




tftVen tp the disUnce of five hundred mi lea ^ How is the 
bee instructed 'o 6nd its hive when rsptured and talceu to 
4 distance ^ Tins is inexfilu ^hle and \pt no one will dia« 
putc the fdct Indeed the iwai^ice is rommon in some 
srSd bre countnei, in order to find the wild hi\t*», lor if two bees 
ere taken near the same spot^ and turned out at diSVrent 
points* distant from each other a few hundred yaids, it 
belonging to the same hive* the two line^ formed by the 
direction of their flight wilt dtsfover the hue to lie at the 
intersection of those lines Thesi irt tl c roysteiies of na- 
ture> so impcnelrahic to the human mind* that we are lost 
in a labvnnth of wouder at such mstinitivt endowments* 
which are incomprehcnsihle to our limited fjculties \\ c 
have only atttntirdj toeximmethe operations of nature, 
and we shall find a thousand instances not less astouishing, 
than timt the bat should find its road without one singie 
fky of tight to direct its course •. 

Vesf^arnto I^aaBAStaLLus 

Cmel Sysi i p 4R Suffinn vm p JiO I 10 / ! 
Pennant Qycflt u p 5t»l Shaw Zool i p 133* 
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This species has lon^ been known to be an inhabitant of 
some parts of the European continent, fspetially France* 
but, I believe, had not been discovered to inhabit England 
till the year 1600 * when 1 first noticed it to be indigenous 
to Uie «outb of Dtvou, and had prepared an account of it 
for the Lmnean Societv Since that period others have 
occurred in the snmo lounty * and wc are lufonned m the 
British Slutellanvj thnt it has been taken in the powder* 
miW it Dartfonl in Kent 

Tile h^aic iiid desc'iptioo given in that work are highly 
^audactorv, hut as iti» a newly discovered quadnip^ in 




* Since Uic preceding jcconin was wmcen, ssvcral of boih Uieiv 6p«>* 
rK.« of batb I ive been «.oi]eUed from ihe same cavern, and in one of die 
V dw obdomi i.f pvpJ1« were more conipicuous than m etie 


fo mcr, but not the It ivi vcilise of »uchcould befiiund in tbjiffr A i i ei s » 
jtmum il (hniU, huveevtr, be (marked, that ia ibM^opeetent 
*wcns e^oaliv mv ^ble 
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Ihi 4 tUani), dXiA of course little kno^ni it may not be 
intcrcbtinj^ to io>e -ome ad<liuonKl deceitptiou gf it liom 
spcijineiia in my po»»es 9 io[>i and to in ike such iuither rc* 
inaiks mav conduce to its natural histoi> 

i lie hrat 1 obtained was taken on vsm^ in the village uf ^ cubed f 
Milton* which is situate ueirthe coast* and, I bciieie^ whs 
a female 

The colour q\ this is a dn$k-black» intermixed nith a 
few giav-^b own hairs tu vaids the luinp the tacmbraiiLS.uf 
the wmgs and tall rtii'>k> 

On the 17 th of Vn^O'^t IS05» 1 procuud a male spe* 
cirncn alive* it was lound adhenu^ to a stuuU tree neai 
Kingebrid^ 

The leiii^th H marly fum incbcs^ of nhiih the tail rnca* 
auK» one inch ‘teven ughtlis, tne extent of the Mings 
about eleveu niche'> WLi(<iit e\acll^ one hundred grains 
be colour ditfcicd a liUlc troiu that of the loriner, es* 
peciall) iti having the mnidle oi the hack and the bieast 
mixed siith bilvcr gi i) haiie* the lower belh* thii^hb* and 
In hind tlu vent on tht t iil membrane more i\ 1 he noie 
IS loujided in front* flat, and caicinous 011 the top* in 
which pait the oostiiU aie placid larb liigeund black* 
fuinibhed with a hncar valve* and iiiiubuailv hrond at the 
base* extending forwards* and meeting ovir the nobc* so as 
to cover the forehead ejib very small, seated within the 
merabiane of tbe ear (he teeth immeious in both j tws* and 
much jagged* lu the upper, ioui cutting teeth* but no 
canine, aud a vacant spate betwetu those aud the gimdei> 
jntho lower jaw SIX cutting teeth and four canine or longer 
teeth, and between these last on each tude aa a small inter¬ 
mediate one * these longer teeth fall into tbe vacant space 
in the upper jaw 

Buffou appears to be the first naturalist who recorded 
this species^ and hii account of it has been copied by sue- 
ceeding wntere 

It seems to partake of the habits of the oommon bat.tu 

but It may readily be distingutsbed from oe#prr/i/to mi n- come 

, -.w « /• %- msii bs( 

HIM* eyeo on tbe wing* m tbe earlier part of the eiening* 

bj Its aupenor aixe* and 10 being by far the darkest in co» 

lour of all tbe British bats Upon companion* the flat* 

tohad uose> more pointed ears* and paincnUrly the Lose of • 

1 t these 
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the«e eoiDi0g6o for^aiH «n the fnreliead scaicely to !edu 
anj space betwceo^ will be found esacntjal chaiacUrs of 
dietmctioQ 

I ha^e not been able to d nt ovf^r the hyberniirulum of 
this tpeciebi but it rvj&oiub^v to believt its toip cl btiU 
IS passed 10 ^nmlir situations to thoac hi ul ili ill but the. 
t /irrum-equiHum 9nd i mijiutus retnt^duu ^ tbt coldu 
l&onthb. noia of sihtcb appear to be subtoiiantous 
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jtn Account tif tkc Midod of hasttnin^ the 3/a/ttra/ii'n of 
Grepu iiif John Willums E$q » t» n Litur to ih 
liight UoH tiASK^y Bail K li P U S Sfi, ' 

blR, 

Crtpw 4o not Xt i^ a fact «eU known to c;aiduiers, that tmot when ex* 

posed iutbu«itind« to thi. open air, although trained to 
Mijnve wallsvilh Houtbc<n aspects ud Itaung e>eij adiintagp 
of judiuou culture» Ml iii the oidin iiy course of our sea* 
tons M|x.o ihLii fruit witbdi(ritultv This lemark, however, 
though true in genet %l, idiij ts oi some exceptions* for I have 
occi«ioiiallv n beis ol the coiuinnii uhile muscadiney and 
ilach da fter gropes, that ii uc inatmed their fruit very wel), 
and 1 II litr by a or tbiee weeks* than others of the 

same kinds, aud apiuuiitly {xissesstng similar advantages 
of soil and aapect 

j iriast on oU Ihe that lipeiud tlic Auit thus earlv, 1 have gene* 

rail) remaiked, were old liees bning trunks eight or ten 
* feet high, before then beaimg braoehc s commenced. It 
occurred to me, tint this disposition to npen early might 
be oeca loncd by the dryness and rigidity of the Tusseli of 
circtu tlie old trunk obatructiiig tl e circulation of that porMo of 
ob u\rita ^^ the sap, aiiich is supposed to descend fiom the leaf. And 

to piovv whctlier or not toy conjectures were correct^ I made 
inc tons incisions through the bark on the trunka of fie?eral nnet 

®y gtiiden, leniovmg a circle of bark ftoni 

aihuinum 

ri<rd, * Horticultml Socwi/i vpl 1 p 107 

eaeh 
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«:ich, and thu^ l«evmg tht nak«d alburnum ftb^ve fin inch 
in width rompleteiy exposed thib wu» done lu the moutb* 
of June end Juljf The folloeriug eutumn the truit grow* occasioned ib« 
in^ on the^ iKes came to gnat perfection, having ripened toripea 
from a iorlmghtto thiec we^L» eailier than usual but in 
the succeeding spuiig, the tiuea did not shoot with thtir 
iccubtomul vigour, and I lound that 1 had injured them 
h} xposing the albaianiu uunecoaanly 

List summer the^e esperiuii. »u were repeated, at the end The rxpcri 
of Julj/ aiul begimiiug oi Aug iir, 1 (ooL annular excisions * 

ol bark liom tlu tunksot vei«.Ml or id) vines, and that 
the cxpoi»cd alhuinum in ^ht be tgaiii covered wUli new 
bark Un the cad of autumn, the rcuioicd circles were made 
rather k'^s than a qu irtci oi an iiicli in width Two \ine$ 
ol ihe ivhtfe 1 rortltutfif^ in siiuih ir states of growth, bemg 
trained iictr to cich «.th**r on a M>uth will, v<rr selected 
tor tiial, one ot tlu^c was ix pen mealed on (if 1 miy use 
the term], the other is left in its natural tite, to foim a 
•^t4nda^d ot cninpansoa \\htn the ci cic oi bark had 
been rciuortd ibaut i fuit iglit, the beines on the expen* 
nicntid t (e be«,a i evidcutl) to swell faster tlian those on 
the other, end by tb* uegiianng of veprew^r showed ludi* 
cutions oi uppioaching npeues'^, while the fruit of the uo- 
expcrimeutHd tiec co tiuut 1 ,(recn and small lo the the fsoct npes* 
mtniu ol Ocfo6cr the fruit on the tree that had the hark 
removed fioiu it, wa^ quite npe, the other only just began tut and 
to show a disposition to ripen, lor the hunches were sborth 
afterwards dtstioved h} the autumnal fiosts. In every 
case in which cifiles ot bark were removed, I invanahlj 
found that the fnut not only ripened earlier, but the 
bcnics were consider ihly largt^ than usual, and more highly 
flavoured 

The effect I thus produced 1 cjq aeconnt for only byTheotr 
adopting Mr Knight's theo** of the downward circulation 
oi the sap, the truth oi whuh these expenmenU, m my 
optruoti, tend strongly tocoutirm I therefore ic^agiut by r 

cutting through the cortex aud Ubec without woiuiaing tlie 
l^btimumt that the descent of that portion of the sap whKh 
has wudergoue prepaiation in the leaf is obstructed and 
con hoed in the branches situate above the memon, ecu* , 

sequertiy 
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spqui ntlj the Iruit i» 1>ctter tiounihed aod iU maturation 
lia^teocd It is ceit'iniiy a considerable point gained in the 
I uUure of the vine, to be able to bniig the fruit to pt rfe<^ 
tion. by a prociss M>simp1e» and so Cisdy pe foiired Cut 
there bliould he ans Tnisconreption in thefougong 
statement, I will bmflrdesciibe tlic ei'Ut mUhodtnbe 
followed b) an\ pirM)n, who iiiO) be dc'^iiou^ of trying (his 
r/A|i»r iimi ofof ni»onni^ giapts 'J lu best time for pirloimnig 
^^foNiifrii^<he the o{>eiaUoti ou vines growini, in re open on is louaids 

the <ud of or be^ium goJ Affi^nU and it is \ iiin* 
ttrul point» not to let iIk leinovul tirili oi bark hi too 
wale iioma>ne to two * l•;tltbs oi ii> mi h vkill be a space ot 
sufTuient width, thi aburnom will then be com red 

sguri with new baik befou the tuhowing nintei, so tint 
(here will be no danger of luju iii^ ihe future health of the 
ticc 

it IS not of much cof«>H|nrn<r in what put of the tier 
the mcistou Is Qiaii but lu c im the trunk is \erv I 

shniild iliiii rtcoininend, that the cncIca be made in the 
b*uafUr branches 

It iH to be observed, that all shoots wbith come out from 
tbc root of the vine or Irom the front of the trunk win itc 
bfhw the mcision, must be removed as often dsthe^ appear, 
unless healing wood is paihrolaily wanted to fill up the 
loner pait of the wall, iQ which case one or two shoots uiav 
be left 

Applicable {ft Vines growing in forcing houses are equally improved in 
point of sue and flavour, as well as m ide to ripen earhti by 
* taking aw ly ciriles of baik tiu tune for doing this is 
when the fiuit is set, and the berries are about the size of 
small bhot The removed urcu^ tua lure be made wider 
than on vines growing in the opm <xir, as the bark is sooner 
renewed in forcing bon^ , owing to tho a a mth nnd 
Dioi&ture in those places llilfaii nich will not be too 
great a width to take ofl in a rude from a iigoious ^rowing 
vine, but 1 do not leiommend the operation to be peiformed 
at all in wcik irm 

^9thlnk that this u actice mav be ratended to of hfr fruits, 
so as to hasten their maturity, especial))ytgx, in which there 
IS a mobt abundaat flow of teturumg sap, atid it demon* 

btrab 6 
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ocher fiuits, 
Ihirtirulsrb 
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»trate» to us* why old tiees ate mor« di^poaed to beat frutC 
thaa young ones Millai informs that the \ine\arda 
in Itaf^ ait thought to improve every ytir by age, till they 
are 50 }eauoS(i It therelore appeals to me, that buture^ 
in the cour»eot time, produces effeet^ similar to what 1 hase 
4 hove recommended to be done b) art For, as trees b€f 
come old, the returning ves^Is do not comcy the sap into 
the roots, with the same faciht} tUe\ did wheo young thus 
b) occasionally removing atclcs oi btrk, we only antict- 
pate the processor nature*, in both eases a itugnation of 
the true sap u obtained in the truiUng branches, and the 
redundant uutmncnt then passes into the fruit 
I liave sometimes fouud, that, after the eiicle of bark has Ko p<>nioo of 
bisn removed, 4 imaUporMn 0 / the inner bark has 
to the alburnum it u of the utmost importance to remove 
thiH, though .«er so small, othciwi&c tn a \eiy short spaie 
of timi the oommunicatioa is again established with the 
root, and little 01 no effect produced Therefore m akffat 
tau<ld}s alter the first operation has been performed, I 
generally look at the part from wheiiee the bark was re* 
moved, and stpante any small poriiou, which may have 
escaped the kmle the fi st time 

I am, Sir, 

Your obedieul humble servant, 

JOHN WILLUMS, 

PitmastOHi Woreeslershrfp 

20th Apr lit 1808 


* Hence we may mfev, tbst tree* thus trcatcfd wig have ibeu Otny 
l^celersted, and then nalanl dination ihMtefied* C 
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VounQ fiist ‘^riang^^t the treatment of tiuljea 
m thr ioUowiitg oirif r 1 '1 i c ii itii e oi the manun ^ 
pifipcitic^ 1 Colli<ti 11 ^ 4 ep*^ration 5 State 

Ml which applied 6 pin ^tHHi 7 Si i^on uben ap* 
phul y QuuntiU * On wnat bOi] 

Ifc next dosses foanuit^ in two (livn»ions \ Suili abare 
modi or dug on x fa m ^ Such ns are usually puich istd 
J lie latter he bubdiiidea into ammal, vegetable, and 
In the CirA division tomes 


1 Plarle 

3 »fjrU Th< mirlek most common in Fuglind aie day, stone, 

and shell iiiuiU distiiigui h llum by heir rn^outba 

IS white r , 'Sek, fee , hut the colour deserves 

no nt'fiition c vcept uluativc o( mm 
Its nature Thf> areu^oolK * iposrd ol band, da), and calcareous 

eaith 71c Mr) ui hlackhave a small quantity of iron 
A lu irV I i ut'^hirc had I 7 pci tent Even ju the 
whitest pins'll tU ot potash will almost a1wa}S detect some 
iron The calcareous cailh vams from •ZS to 80 per cent 
Oiu tiu hen tH> marlts tonUiiied 40 calcareous earth* 
tSO d I), a or to Find, and clear |(gns of some iron It falls 
in pit re water, ind h\ tvpobUic to th( air The clay con* 
ta t^enerallv a small portion of iron, a Uttle lolatile aU 
Itah, and some iulphuuc acid; and cien when deprived of 


• Abn<*?rct from ihv Both Sucutvs Paper*, rot X, p 97 This 
r« ss nts «ntieii m of itic roUouiue luhjcct bcin? an 

s piirr, «hirh it obtained The Bedfordran goM medal 
«)U Ih pis<*enl(*d to the autbou who, at or bch)re the meeting w 
November leoi all piodttLr to the bori* ly the be I Cf^av, roiindul 
on practical opcnrace, on lli^natuie anti piupeinc* of maDcics, and 
The mode of pnpamig aud appl>in^ (hem to isnous oiS m ah cU 
rs^apHhah be |>ointed out the cheapest monner of toUtriing: snd pre> 
panDir the dilT^rci t kii ds of manaii«, and the itste, season, aud qtisn 
lityi tn which the) sUuiid l.»e spphedt'^ 

all 
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j 11 Tnatter fields hidto^eu ^as Phc>phorus nla^ be 

^u»ai all (dlcaif^ous earths 

V ' iidcrs It ^ articaWIv valaabk 19 *he calcateous ?n>fertiu« 
# n h it oiilhk \9 we do not }ct know n 'iit ought to 

be tbc quant t of caliateoua earth 1 a ^ Ihc bebt tpe- 
cimcii Hi h\ Giobett hnd 6 ptr Ciut, by Bergumn, 

b. Dr hordtoc, and a rich soil quoted hy Mr 
ihiv bad 1 ) Tlub ih an tnquir}» comcmiiig nhich the 
author his made iiian> experiments tind on soils ol the 
ma«<t < \trioi lunrt krhliU In cue In found 9 per cent , 
iTi other 20 » in a lotlicr I, and in a spetioien of famous 
laud, proemed fioni Flanders, 17 Mati> poor soils hon* 
ertr possess lear y the same proportion os the most fertile 
and oil compafiDg every circumst mce he is disposed to coa- 
<lndcsthat tiu Uicessity of n large proportion oi talcntous 
earth dtp<i(i«i on the dchciency of that organic iuatter» 
svbich IS (omcrtible into IndrogcD gis It tne firmer find 
b; t\penmcat^ tliat 1 is boil rout iius but 1 smill quantity 
ci oi^^nic mattci, or know by lus practice^ that it is poor, 
ai d not i^orth moic th in 10 , 15, or 20 ) in acre , it ought 
to havt ‘20 ptr <en* of calcaieous (aith ui it If on the coa- 
tiai} it ibound with orgauic niatUr, and be worth in pric« 
tire 1 mnch larger rent, it will not icqtiire mailing, though 
it contains but 5 prr cent of cakaiconb matter, 01 etcii less 
Marks likewise & ve t< iiacity mil bimnes^ to a m>iI, and for 
this the cl u inarles are to hi piderred Some soiU abound 
with acid p irticles, which are prejudicial, and these arc 
oeutrilized by the cakareaus eirth 

The e irth found m vegetables is for the greater port raU 
careous iieiire we may picsume, that this earth should 
make a pirt of the cod Lord Duadonald calculate is, that 
all the calcareous earth to be obtained from the vegetable 
pro<luce of an acre of most crops will not exceed eighty 
{rounds but if even this quantity be required for every 
crop, the ncccssit} of occasional supply appears 

Marie is gpiicrall/ obtained by digging, but it is alfo Collecting 
(dredged up fioni tic beds of some nvers *lVhite shell 
marie, and a very light white species, are found unde^fgs, 
aad at the bottom of lakes No person, whose land wants 
inarW where it u not generally known to exist, should be 

satisfied 
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without the most cdieful e\emi04tiQn by boremg** 
A ifOTCT for twenty fpit cl«)>th does oot cost above £3$ 

^0 Itet not abote £21> and ih used wUiiout difficulty b} any 
CQinmoa workman 

Marie r^'quiren to pro^watioii It u bf*st implied on 
tejh uud the loi^ei it hesoathfm beiorc it is ploughed 
in, the betUr It anou d uot b« ploughed ui too deep The 
hp^t V, iherttore is, to plough the ky shallow tor pea c 
To tuirip^ theic i» but one objection, the giving so much 
tillage so ca ]y alai the itrp oviment l^otDtocs arc mis^ 
(hiivoiu foi tue hibl nop atlei land lia» btei mailed Next 
tolei»3 IdloHsaic the bc»t to leceive marie Whni the 
taufici hm» i choicei on wet oiul hcaiy so’s it should be 
suirmei w<nk, ind on diy o us it m ly be wiotei 

J he qu uitit) euipiojcd is of gii at impoiuiice From 120 
to 150 cubical j ud> p<r acre being 1 nd on a poor saud» the 
}>iudu< liveneers ol the I met UisIkui ij»juied foi twenty years* 
Ildf this quantity would hare done ^ood. It is better to 
intiih. twice, th ui apply too much at once On poor, loobc^ 
wLt loaiijd mote may be used than on loose ^ands On loose 
peat bog^, and on moors, the gieater the quantity the 
girater the iiiipiovt inrut W here the object is to give caU 
i irenus caUh, the qiuntit) should be siiulU as from ten to 
tnent) tuns 

The dtlect of a sod must be undeistooil, befu c h 
faurifi will put hiuibtU to the expense uf mirlmg Csery 
day's eKpenente will ntorrii him, whether his lind wont 
teuaciii nul cniisoliditioii, butthcwiitof an addition of 
caU neons eiitli i food ol plants cm be discoveicd only 
by aiiihsi> Olhei ciicmnst mccs deceive attention. If 
the chissaulhemiini segtturo, cum mingold, rumex aceto* 
SiEla, shicp ssoirel,oi polvgoiinm pennsyU imeum, ubound^ 
the (vpeiitmtd I irmer will prouuunce, that the land wants 
mailing Iminps prodiiciug defoimed stnngs of rootf, 
without swelling luto the proper globular form, or being 
subject to the well known disUmjiei of the anbury • both 
afford a pioof of too nnuli loo ene^s of ttxture, and sug« 
gest cousohdation b^ dry maile, after which these cnla, 
vanish The erK*! vulgiiis common heath, or Img, is go* 
ncrtlly a {HOof ot on acid sod, and all peat m found 

on 
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cn antil}si« to contJio a tooMfieriblc qimntitT of g&llic 
acid Some have been renderni quilcsUnte b> acidii A 
btratum of mob« m Scotland was ho impiegiuted with vitn* 
olic acid) that fioin loui |K>undHof it otie pound ot green 
Vitriol w09 extracud lo a bo' in Bcdtord^hiie buljdiate 
of iron abounded in ilmo^t equall} extiaorditiar) 

}et It has been conveited into oueot the hneat water met* 

111 IZnqland bv hib giace the Ute Duke of Bedford* 

Wheiever nuch aoda are found) uurle ib bu»e to buu gnat 
elTict fioin lU calcircoiis earth lor »et but loose loama» 
which wtun inanuMd «re more pioduchvt oi btraw than 
corn) city niaile u i cure^ and atundect with unquestiou* 
able profit A*iothcr qn ilit^ of thi loam» is th tt ot being 
uncommonly ptatircd with the ud >eoiin, and it iv a aingu* 

)ar quality oi uiarU, to lesbcn tine evil consideiubh ^^haU 
ever gi^Cb them a lirmei texture has a tendency to tbia 
effect 

g Chalk. Ch»lk 

Cnalk ID its piouert»eb nearly resimbles marlCy bat itProj>cn<« 
coni uib A imnh laigcr proportion of Ci.lcartOD» earth It 
Tcndei 9 tenacious clay more dry and friable) which done 
marie alore will not It is aUo more coiDOon to chalk 
gia «>9 UikN than to maHe them and it woika a cafital im¬ 
provement on lowy coirse^ soui nieaduwb) rendc nng them 
firmer) and lm|>rQVl^^ tin sw(etne'«s of the hctlMge 

It IS corninoulv dug from pits iiki niirh hut the gent*- Malinlofpta* 
ral practice of lltrtfordbhiie is tovok shafts for it The 
chalk-dr iwer« trivcl in giugn, <li imber the 4 i ifi all round, 
leaving columns to uppoit ihe ineitn]bent earth, and draw 
up the chalk ui buckets They will wheel it on to the land 
for 8 d the load of twenty-four bushels to the distance of 
twenty ptdes from the nliaft 

It IS generally used in much smaller quantities than marie QuintayiuA 
In Fbsex, whither it is brought by sea from the Keniish 
coast) fjom live to eight waggon loads per acre are at- 
teivded with more remarkable effect than even dung itself» 
if the land have not bceo chalked befoie More than forty 
eubicul yards ate seldom spread on uu acre 
The wost|pmarkabU effects aitendiog it appear to he £0*^1^ 

upoo 
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Mpan g&od sound loatn& woith from 1^5 to an at re 
Si\ or w4gaoi) luftd acie 4 .re teu unn^iluttlj in 
the irops» zwA to an ^ Huk prcbcniV ^i\Cb tlie lind 

a redduh lohar, h> tint Hit pait a a fdlov^ i^hichlns 
beeu chalk»'d miU h di< • mbla at 4 dj^tincc from this 
tinge A singular ncumt 1 «ice obs<r\td m Essex h its 
being in enem\ to »l>ntf^^ci> trine*s call ring, or inn- 
Tiing to tur^ A field, winih Inlcie <ImU ing uiU run of it- 
•^e!f to a tine head of «hire clov<r, doeo so no iongei after 
«lulking Ihe ihalL used theie is not soit, bnt ratiri 
hard The sharpest fiost^ l( t\e many lum|>> nnhioktn, 
H'lifh must be do* e vuli pnlyoe^, ind the Inrd bus, 
ivlmh bh ik to a c]ear Hints '■'t, better thinUiosi that 
erumble betHtcn tbt bugei 'llisiatobc attributed to 
the iiutuie 01 the soil, which 1 a'lcr too stifl ioi lnrmp«^ 
Soil" abounding s|K»iit incouslj hWIi shim t au* hsbl) lui* 
pro^ib^«*ot ehdk It is nsid succc^sfMlh on ^II soiN, on 
which rr nic w found to onswci It is not 1 gcuerd fasoni- 
Item Pioilo'k loi pom sinds, or even iniibihng ones, but 
some f tro CIS of i r>ii 9 tdu ibk note for ucurny ot obscrva« 
tmohaieol liU tisid icu hinlclialk, ind with greet sue* 
<eis* On ill 1 loors pial hogs, nid pnt fens, cver^ species 
ot <olcartOils e nth nny be applied «itli sin^o]irl) good 
• ilti t, nid IS thilk at>oiiiids more th in in 11 1 c m tins exitb, 
it iH iuU as y ilu ddc on the m, if not aioie so 


1 Ltme 

I. mi* F' eT)' kind of e nU wons siemc, King in f irf a carbonate 

of liiijc, m IV be romerUd into hine b) exptllmg its cai* 
bo >i< icid uhI h Ucr means uf hie In this state it la 
(00 Ik kiid hi 1 stiong nowci of leabsoibing inoisture^^ 
and bkii^isi t iiboiin uid, if cxpu-cil to the atmosphere 
As Inni tones ^eriii uli contnii 1 portion of clay and sand/ 
these Hit iimnn ini>*d oith the calc ireous earth m tlit 
litre Mils ih ot little consujnence, onir dunnnshing the 
f\ointit\ol ( I'c rr ous earth But sometimes they hate i 
Aiixht I of i>i^ cski, and thish IS bef i s nd to be diUi* 
jn(ntsl to i^ion I uiie«tone th it coutatos'magnesia is 
gekieu)* of i biowm«>h Inc, <u coK^fi hut none is 

fauud ni a bto i tW l>^« As blue 


As 
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IS. 

4s lime afur some moiitlis tM>o'^Ule converleil iu{o pTct»p«<^ 
4 sulk» it must h«i\€ similaT efrti.U «itU rei'inl to sufiphiiig 
calcurtoiu eirih but it aiU not ^ttc tcuiiitv to s^nil like 
marlei or fimbility to cliy like chalk Wlcn laid on in 
Its LJUbtic state, it destro)^ tlie Hpoutjinoiis uiowtli oi 
soils and thu IN ivu) lahiahk <TUQlit> wli«u this 
Is u uoij^ance The tiuth of Ohs ubaeuatiou h \isible on 
ltm(d moois 

The most mtiten il dishnitioii iii Ow ippliutiou of lime ^ 
is thit of spieadiiiq* U irtali in it« most iJiistic stale, or 
kerpin<4 It till It IS wi li krd iiid lus uabsoilicd moie oi less 
f aibonic a< id 

On all soils in is* iti of nituie, 'iiitl ahotirhling 

V ith imdeiaxd tables, uliiih ne rec{Miiccl to lx sjx*td* 

. 1 } destio^ed, it nIioiiM hesp i M hot from ihi kihi, ic it 
t^rrm d • th it u, i^ its most l uisti< s( *c \t olh r < i < s it 
IS si lekcd, h^{( n it i> sp t i ^ {!]> in ^ i< 1 ai d the < j* s* 

leitv h is an • vident in<i me » Mh< t I ui nut on rulu« 
i itcd I inds, \tlii( h n <>t «» «>d' i v huf de* 

pnie<\ of Its c iibo nc uitl^^Oull te» 4 « ta p d<t r her 
tUm luipiove 

A tiulv piactici hushiiidin III of .!•*«* e' pci t iici, Trlr 
Craike, of Arrji^luid, < ive> oi *e lO is foi th« ippiuj' irU, 
s^hieh merit d^entiun * Let m \ I'k (juan^Uy of h k, 
intended to be u^eil on nn Rnen he^ 1 of mom i dc s re, be 
laid in One heip, who i^attr c in bi I ad nr>stcon\< 

Lot it be there tlioron^hh sLiKad and inmidutily n er 
It I $ cold, which it «iill be in da or two, till the carts, xud 
•pread the lime out oi U cm with shoi^U eauaily over the 
surface Tlie moio common nethoil li ju^ it uuwn lu 
small heaps over the whole held, to si ic k by laiit, is very 
rrroQPous It is liable to get too much ra u, which, la 
place of rednciog tt mto a line powdei, convcits it mto a 
rUODiug mortar, in which state it ui'l neither spread cqoodjr 
nor mm with the soil*** And for the ^ame leason, Mr 
Wight remarke, both the ground and the lime should be 
quite diy at the time of epreadmg In Dumhie^sli.re, qu^k 
lime being compared with some tliat had lain in a heap for 
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m <!onvK)mncf» of a tawb>iit« t1 e lattei* did 
much more good tlian the former 

Season, Whert. improvements ire taming on upon A large scale, 

and draw.ltilnb are kept ut vroi] tlnonghout the >ear the 
choice oi sr nun heconif a of seeondar) importance in othi r 
cases liming should no more go on m a inter than building 
It ma) contumed horn March to October, hut snminer 
IS the best season it should be spicul on h It) one full 
jcai Ik foie ploughing, that It inuj hav< time to fix itH4.lt 
tirml) in the Hw lid U ploughed too sunn it falls to the 
bottom of the tiirrow,aiid will be thi sooner lost, ioi itcoti* 
tmunlly siiikn Ihiu vi iis before bn akuig up a tcv, pmt 
was hmid with thru. Iniiidred bushcN an ocie, tlie rtiOHUJ* 
der w 1 ^ limed with an equal pioporticm only out }tar before 
It a an broken up 1 be foimir pioducod oats 10 for 1 of the 
sat'd, ihi. I it 4 r b Ioi I 

I{) common OHS tilt pnattU ouglit to he gnidcd hv a 
chcmicdntiil si of flie^ul Iht hr'eat quantities 
been spread, ird h to pioptiet^^on bogs and ptit inoou, 
iiid an nxiui taiti^ *1 (h lushop ot L-indaft speaks of a 
thousand husIteU »n cere on moors lu I)eib\sliire applied 
with grot MKccHs Five or six hundred are not urcoinmou 
tlurc 1 on] Chief I) non I* ostor, in Ireland, went as far as 
to three huudred band , oq i moorj waste, and found, 
that th^ iyTi lift till oi otitiiy th( guatei Has the improve^ 
meut Di AiuKisqu tried fiom one to seven hundred 
bushela ai ar ic, and found the good effect to ini.re8^e tegu- 
larlv with the quintU) Id moie cornmoi) casts the quan* 
tjtic.s vary in genual pioLtice fiom Ihutv-six to a hundred 
and sixt) bushels 

Whrreapph On peat bogn, pcatmoois, ind mountain^, the utility of 

lime cannot be qucstioued Kxpenments on every xra|e« 
and under a vei) gieit vuietv of circumstaDCeSi speak a 
uniform language the bent tit oi applving hme ts ^eat and 
decided On liiotiig KidgUt moor, m Nortbumberlsud, 
covered with hng, tbi. Img was killed, and three tuns an 
acre of white clover ware mown without sowing any, l^rt 
of Meruien heath, in Warwickshire, was fallowed for a 
jetr, ten acres treWv fold^ni with a thousand sheep» ten 

acres 
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%cr«8 well dmaeil with good rotten dung, ten ncres Nell 
iimed, and the whole sown with o<it^ und 1 he part 

folded not a bug of oata aa atre^ uni the aeeds were 
not worth aaviiig thnt winch was dunged sticcccded very 
irttle better while that which waa limed pioduced u \try 
excellent crop of oata and Mcds 
In Gleiidalf ward, Northumbeiluiid, the cnl iftnitura)!} 
cV}, du{f>, light, full of hbroiiii rooU, uiid, when in i illovi 
on putfbtng over it you biifk to the aiiWIi a Att^i it la 
ciently limed, the fibroua roota disappear, the »oi1 bicoiuia 
deober, tlrm to treud, retentive of moisttjH, and }>rodtictfr 
better and more abumHnt cio|>s of gruio and, if Uirl to 
grusa, white clover uppeura to <ii inch where the Inne wua 
ftyread Even on a buiumg sand toui ihuUlroiJs an acre 
line hod a striking clFcct, but tlieu ttic wml was covcied 
with a mosB) aw ird 

Lime dots woist on a cold Iiitiigrs <?i) It rtinot bur* 
eeed, where in the raron r*a i ni^u i'c it hub tnitning vo v oil 
upon; where water dipiivia it of i(b uiost miUiul piO| 
ties, or where un *ttoiis bavi given i lull do^e of 

calcareous earth, and c<>i*<uin(d e\<i) tc^cnblc | \iUclc 
After panng and burning I me is at bc^t * ^clea , tht vc.^tftu« 
ble fibres being alreadv destio)td h) bre 

Where calcareous laiouics an rev^mrej, povvdoed h oc* f'^eston , > 
atone may be employed hu!i cxcelkot effevt i\uMp4 it >vMie j ^ 
may be queatiooed, wh« thci limestone giavcl lie uot ibc bcbt 
of all inanurcfe for improving a peat bog 

4 C/oy, Loam, andSmd 

The eflfect of these depends od the deficiency of the sort. Clar, lono, k 
Clay It eveiy where benehcia) on sand but sand is not^^^ 
equally so on clay, for many eta} s contain fiir more sand m 
ibeir compoaition, than fanners are spt to suspect band) 
loams are frequently considered as clays, because they aie 
liaavy for want of efiectual dramiug 

Sea-sand partakes of another class of manures It coa» stz 
tarns munate of soda, and if it he a sheily sand it is so far 
allied to shell marie 


5 Burnt 
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5 * Burnt Clajf% Marle^ and Eartk 

xttd In various parts of the United Kingdom tt has Wsn d 
practice to bum cla>> and clajr marles, in large heaps, oikI 
to spread the ashis an manure The nature and propertiis 
of burnt earth must vary viitb the portion of it v^bich is 
>iiou», as this i> co'iverted into lime h) calcination 
Bnrniij^ cHy breaks ith cohesion enti)i.ly» and reduces it to 
a pi 1 manent state of fiiaeilit}, « hich does not u^rmit it to 
com [line with any other substann the sulphuric acid» 
which moH cla^s contain^ la disbipated the iron and the 
cla> Itself r< oci^enuud and a faculty of generating nitie 
IS given to scoie In its burnt bt ite also it h is a po«er 
of combining «ith the salt of urine Burnt clays bays Z)r 
Darwin, when sticued on the ground, mav contribute to 
tegeUtiou, by thi* ^ partifig with tbvir oxigen in a tiuidt 
Dot a gaM*ous foicT , vhicls i]niii*d with caibnn, or ph<w« 
pliorub, ormtrogi i« uii^ht supply nutritions ilinds to the 
looU oi ^c^ctabU^* Its texture is extremely beneficial m 
dividing aid Vteiiuatmg the liauhuesa of Stiff foilsi and 
reodenn , tiem more ilisoihint Thc^c uicumstances are 
ainp^ s fl nl, to aciount for the benebt which many 
persons imt Jenv^d (tom the practice of homing clay and 
manes Mr F cslie* lu Inland, made great exeitioos in 
tills way Mr White Parsoiib, m Someisetsbire, lia« burned 
tin. earth out of ditchcaand drains aucceaafoUy ^nd Mr 
Bo)^, in Kent, has been long la the Imbit of doing iti 
paying his men sixpeucc i>er load of ashes lor digging and 
burning 


^7o be conimted m our next} 
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Ou the Construction of neoirts In a LeHttfrom Ittcnm 
LovfiU* Eogswoetb F*Jt S, md M R I A» 

To Mr NICHOLSON 



SIR> Edgemrlhttosonp Martk 6 ,1809 

HP HE public* hy the lo^s of two theetres tu one winter* Tlif buildin; 

mutt be aaxioufl about tlie plena on which those edifices are 

to be rebuilt ikey will not be sotisbed with the opinion of luconcwn 

a simple urchitect* they will require an open discussion of 

the pniKiples* and plans upon which a new iheotre u to be 

constructed, this they have a just nghi to demuud, tor 

their lives and pro}i«rties are at stake Every family m 

London might have mourned the lo^ of some relative, had 

the play-houses been filled at the time of the accident, 

and the whole city might hate been burned to oshc.s by 

either of the conflagrations 

We are to consider not only the loss of lives by the im- It cannot be 
mediate di«sster^ but al*io the apprthinsions, which thi au- 
dience mu»t feel tor some time to come • and the amietj, «vi,n sppre 
which thobe who remain at boDO'inust •^ufier during hftn>wn 
abbeoce of their friends at the theatre Nothing should 
be left to embitter the cup of innocent pleanute, and 
** BSburance should be made doubly sure/’ where great 
hazards are run* from no greater motive than the |iope of 
an hour’s amusettieot 

Coveot^garden playhouse is now rebuilding without $ny Th<^ pubUc 
previous appeal to the public* thut 1 have htard of* as to 
the plaa or precautions* that are to be followed lo )t» coq- 
straction 1 know* that some hints were sent on these sub¬ 


jects* which were not even considered* at least not noticed* 
titl after the plan was arranged Surely it must be infinitely 
more advantageous to the propn^ tors and to the nation* 
that a short delay shonld take place before a plan is ulti« 
matefy arranged* than that a new theatre should be opened 
ten days sooner* or ten days later 

The glaring defect, or to speak more properly* the obvi* Timber dipulf 
OM blunder m tbe building of Drory-faoe Uieatre* waa the ^ 

Yoi. XXllL-^uiii, ie09i K 
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introJ action of timbor as a frame voiV foi and stonf t 

this 14^ fault coininoD to butWin^ in London, wIilil the. 
publa eafi ty is v^itbout hesitation sMcnhCid to the interests 
of mdividuab —But to con&tiuet onoodtu thtatie is <m 
absurdity too gross, to pass mthout aunindxrsion A 
tramc^vioik of timber, filled uitb tores of buck or stone, 
and cased perhaps uith buck or plaster, is gpeued foi thi 
reception of the public, who arc to lun the risk ol sudden 
destruction fiom a spaik of hre, or a biiiifl of candle, from 
the lireworks nnd lighttnng ol comedy and tragedy, of 
pantomime and farce, without any probable means of 
escapi, 01 any accunt\, except what i itw hogsheads of 
water ui \ cistern ou the top of thuliousc i in aihird -^No 
futUK prologue at tin opening of a m w theatre could re** 
assure th< audience upon this subject 
Ftom a view of tliese consideiaUuus I hope it will appear 
inruiiabeiit upon those, who rebuild Dniry*Iine, to take 
tune for r<ceivuig miormation fiom cteiy (]uarter whence U 
mo) be expected instead of burr) mg forwxid to a begin* 
ning hi fore they haic well cousnlcred tlic end A remark* 
able observation made b) that gnat cngnieir Mr Smeaton, 
in Ins account ot the building of the EdcUstone lighthouse, 
should never be forgotten b} those who direct, or by those 
who undertake extensive public woiks No resolutiouof 
the proprietor^’* sujs he» ** tver conduced more to ulti* 
** mate success, than their leaving me it liberty fas to (MeJ, 
had they been of the same temper and disposition as by 
** far the greatest part of thosi who have employed me, 
** both betorc and since, their langnoge would hate been, 
** Gil cm, get on, fir God s sakt get on, the public is lu 
** expectation, get us som< thing speedily, to skoxCf that we 
** may gaiu cicdit with the public ” 

ArehitcHts and eugineeis art so nearly connected with 
each other in the objects of then pursuits, tliat it would be 
well both for them tod tor the public, it every architect 
weit an eiigtnecr, and every euginecr an architect That 
this IS not always the ca*^, we have melancholy instances to 
prove 

There u a socielv of civil engineers in^oindon, of which 
Sir lo'^pii Banks is piesident, consisting of men of uiidiw 

puted 
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puled tilents and inforiaatioii Would U not be advisable, shouM W con 
to cotisnlt thiH board ^ No harm could possibly oiise from 
4ucli applictthon^ood mucb ^od might bt the ccmscqnence 
If in the multitude ot counsellois thero may be some dela>, 
there IS probably much safety 

Having now animadveited upon the steps that should be shemM 
taken, faefoicYny plan is ultimately settled, I shall venture urid^i^The^e 
to otit.r a few Iiiutb upon the consti uttiOD of a theatre IF of Uk pro 
a ) thiDgi i^hich I throw out, should beeome an object of 
di^'ussion, I trust that I mav have an opportunity of ex« 
pUiDing what I propose, aud if any thing be adopted fiom 
my suggestions, that it mav not be followed, without my 
being acquninted aith tlic mode of execution Manv new orio})owid 
attempts fail of tUeir object by the introduction of addi- 
tional ideas, Chat appear plausible, or by tlie omission of 
small circumstances, that seem in the original plan to be 
of no matenal consequence 

In building a theatre, Leading ob 


jecu in 


1 Security to the audience is the fiist and most neces* building 
sary object ibraire 

^ Facility of ingress and egress« 

3 Facility of seeing and heaiiog 

4 Convenience to the perfortnera 


6$ Space for scenes, with projitr openings for tbe ma* 
cbinery. 

6 Aud lastly* expense# 


1 To ensure sa/eijft common sense points out, that as For safety 
little timber and os small a portion as possible of combu^ umber, 
tible matenaU shodld be emplojed The outAidc w«lU 
should be constructed of stone—4he coins of large btoebs 

oTitouecloae!yjointed,depeudii^ upon their ow n bearings and 

not made apparently compact by mortar Bucks foi the 
internal stnichire should be made imder proper inspection, 
and not worked hastily up, to fulfil a contraOb All the 
joists, rafters, and principals, and the framework of tbe iron 
partitions, should be iron The framework of tbe roof Hoef with 
should be of the sam^ metal, with i covering of copper 
No plumbifr ihoald be permitted to esetciic hii dAD-andidmitne 
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grroai trade xn the coDsifDctjo& of my pirt of the builds 
mg* 

It mty 9t fint sight appear^ that the substitutioii of 
iron for timber mast be enormously eipensifo—and it 
would be enormous, if saentiRc care were not tahen, to 
calculate the strasa and strength of every pait of the struct* 
ture where iron was to be ui»ed,aDd to frame s matenol to« 
gether u)ionniethaiiical principles of strength and lightness 

As to ttie roof, it could do doubt be made lighter and 
clieaper of iron than of timber at the present price of that 
mnterul Cotton mills are frequently floored witli hollow 
bricLs» nluch are light 1 aad these maybe coveied with 
ctrpettfug 

Many other parts oi tiie theatre might be constructed of 
iron and copper, and stucco might be introduced m many 
places insUad of wood There ore kinds of timber that 
do not flame, these, though notveiy durable, might be 
employed ior floors and benches And where deal is abM>- 
lutely necessary, it mo} be coined or imbued with a wash, 
that m some degree will letird inflammation Alter the 
wood work that reqnires painting h is received two coats of 
oil paint, it may be finished with a coat lu distemper^ 
which may frequently be r^twed at mall expense, and 
without the disagreeable smell of oil paint 

To heat the greea room, die^&mg rooms, and the with* 
drawing rooms, steam might be ndv iiitageously employed, 
and the boiler to supply the stc lai should be so placed, wa 
to serve at a moment’s warning, to work a steam engine of 
force sufficient to draw watci at once from the Thames, and 
to drive Jit witli a strong impulse wherever it should be 
wanted This steam engine should be strongly enclosed m 
a buildmg, to which access on evety side could be easily 
obtained 

^ Some of the theatres at Paris bare commodious ave¬ 
nues , blit not one theatre in Loudon has been so placed, 
or BO vonstracted, as to afford tolerable cODTeoieoce either 
to the higher or lover class of spectators, 
r Pmate property intervenes so much, that it is scarcely 
tp be expected, that any great imprave^eat cm be made 

ID 
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fn this r<^pect| by enlarging tbe area round tbe 4rf (be 
iui€ building 

U hetlier a mpre coDveoicotaituotioo n&gbt be aeletted^ rh« 

I do not pieteitfl ;to know, but a theatre buUt on the old 
fomiuation might be rvadeied extremely commodious « to dmus 
Us eutranct^i oi es the anoienU called the aiw* 

ouet to Uic4T%m}>h<thiMtK«« 

jr the whole building were ruieod upon erchet of a height the 

» ifE cic lit to admit corn Age»» and jtouineroue flightsof stain 
were constructed witUm the pien whieh support those 
gicbcs, the audience might depart comm odiously la ditiiN 
ent direetioiiH, without roniuMoa or ileiu) 

The coloimudis formed by pillars properly dtopoaad 
would permit alternate rows ot carnages Compaiijr 
might desceod Iron the boxes ultnoel namediately itno 
their carnage* passages for those wl»o were on toot might 
be ijiled oJF, and re«id4ied secure 

1 his plan would be attonded with considerable expense* Tbaexpnus 
but It might be counterbalanced bj spaiing oiic of ihe 
higher gilUiifs* which lately injuied the nvchy/r^ity of the 
peitormaneei without adding much to Uie prohts of the 
bouec Betides It might be so managed* tliat tickets for 
the admission of caruages under the piazza* should be 
issued I winch would cover the expense of ibeir coo* 


Stiuction 

3 0 /feeinq and hearing; —As to seeing 1 belseve farilur cX 

that very lutit can be said* but what is obvious to evciy seeoif, 
jiersoA of common , tlie uctois ond the spectators 
have m this respsxt opposite laterests* It is the ibt^est of 
the actors, to bav# that paitof the boose, which oontuirM 
the audience, at large ss possible On the contiary st 
moat be ibc wish of the audience, withio certain bouuda, 
to be Hear the stage , and m all cases, the audience miMt 
wish, tliat ever) pirt of the pit, gallenes, and boxes, 
showkl be equally comn odious for seing Now in a large 
UM«tre this IS tm possible lo extend the pit and boxes* 
tlie^ must recede iroai the fnmt ot the stages tbef caatiot 
iie extended in breadth wiUioat Asrtlsiig oat tbe view frofo 
lbs eids Wacs, ^ 


Litlle 
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Little incouveoienco wa^ felt m to seeing at Drar)4aae , 
but every body« who wished to hear, complaioid As to 
the actors, to make any impreBMon, they were obliired to 
raise their loices above the natural pitch, to substitute 
pantomiunc gesticulation, tn the pUcc of inflexions of 
voice I and to use contortions of features instead of the na¬ 
tural expression of the eyes, and the easy Tnovemeut of the 
countenance It ja m vam, that antics inveigh against the 
bad taste of those, who prefer show, and pantomime, and 
processjooa, aud danomg, ami all thjt the French call 
tpcct^eU unless we can hear the sentiments and dialogues 
It IN useless to ante good plays, but all the world loves 
spectAcU Both these tastes should be gratified Garrick, 
as I have heard him declare, was always entertained with a 
paDtoiniuie he told me how many times he had seen Har* 
}equin Fortunatus with delight-^the number i forget, 
hoHcvcr I am suit, that it far exceeded the number of 
times any man could hear n good comedy or tugedy 
Surely the literary acid the msuo) entertainment of diflerent 
apcctators might be gretihed In the hrst place, the audi- 
euce-pjit ol (Ik. tbiatre ihould be ieit smaller, and lower, 
tlianUwas at Drurj-lme lt» shape might undoubtedly 
be unproved, by lonstructmg it according to the known 
laws of accoustica but this, if rigorously attended to, would 
contract the space so, as to aflet t too much the recitpis ol 


the hciiBo 


Stsfs 

and scentrr 


Cskting of the 
sesgs 


1 he area for the stage might be as large as it was for« 
prcrly, but the scenery should be adjusted so aa to contract 
the stage to reasonable dimensions lo confine the voice, 
the wings shnnld haveleaics, or flaps, hinged to them, so 
as occasionally to cio*< the space between the wings, leaving 
sufficient raim for exits and entrances When large objects 
require admission, these leaves mi^ht be turned back, aud 
would then allow the aaiuc space as u&ual between the 
wings Ihis would an additioiiul coucemcnce to the 
actQrv, phile thi\ stand lu vuiting to enter on the stage, 
n& It won Id scru.Rthem Irons the cold Tlie ceiling oUhe stage, 
which at present is made by strips oi painted linen hangiug 
perpendicularly, should be made of well larniah^d iron or 


copper 
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copper fAmes* turning upon centres sc as to open at 

sure like Venetian «indow^bliuds» and by this means to 

< ontuct> at with the opening of the ceding, and to con* 

duct the voice of the performers towards the oudience The A 

ciurentof air, so is it does not amount to wind, shovidfii'** 

- 1 « . « should flow 

now from the stage to the audience B) expert meats tried f? tim 
npoQ sound by Sir Thomas Morland and some othertoem* 
hers ot the Hoyal Society, it appeared, that the propoga- 
iton of sound wjs prodigtousty obstructed by the assistance 
or opposition cf 1 flight current of air Weave told 
Vitrnviiis, and Lipsius, that the sound of the actor*s voice v^srls 
wig iTicieised in i surpnsing manner b) brazen vessels^he 
placed tinder rlic scats of the audience 

No iitisfavtorv account remiins of the manner m which 
this deunhlc etiect was producefi It would not however 
he difficult to try cxpenmenti on this subject m any one of 
our theilrtb when it is vacant 

About 40 learo ago I happened to go with a friend into Squ,^ 
a large cockpit at au inn at Towcester, My fneod, who^'^'^hy 
uasut tlie op|H>»ite side of the pit, appeared to me 
s|Ki«ik with a voice uncommoDiy loud aud souoious Uponditor 
my inqmiiug wh) he spoke iii that manner, he said, that 
he had not raised his voice above its ordinal y pitch, Upoa 
looking about 1 {lerceivcil a large earthen jar behind me^ 
which pruied the cause ot this increase of sound for upon 
repeated trials the \oiee of my friend sounded as usual when 
I stood in any other part of the cockpit, but that m which 
the vase was placed To the best of my retoUectien the 
;ar was about fave feet high, and twenty inches in diameter. 

1 remember well, that it rung clearly, but slowly, wbeii 
stfUelf with the knuckle By what means, and by what 
materials, the pulies oi sound may be best returned for the 
purposes we have in view, is a subject lor the joint eiiorta 
of mathematics and eapenment 

Among oihir rxpidiciits pannelhng the backs of the^xp^^icnt 
boxes w ith thin el isiic plates of brass might be tried swgiebua 

A saving and advantage would certainly arise in all caaea 
from Uaing iron, or copper, instead of wood ,thev would not re* 
QWrereiiewalforiDauyyear% and they would be a preservative 

against 
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Syeakini 

pipes 


Expnue 


tgfttnjB fire The prompter's bo^ might certainly be im^ 
proved, bO at to throw the prompter's voice more distinctly 
upon the and to prevent its bemg heard by the 

audience 

4. ConotfuieNce lo per/orwurs* Notwithstanding tlie r«« 
verica of Rousseau, and the doclaioiitioQSof the overnghtc* 
oua, actora have rieen m the esUuiaiion of the public. We 
have sevn with ratiouat and sincere pleasure the excellent 
conduct of many female performen 1 coiibider (his reforen 
ashighl) advanta^^eous to morality, and it becomea a duty 
JO tlie roauagera ofu theatre^ to accommodate the perforinert 
with sevory pobKibfe couvenieocc, so that they may enjoy 
that English word eoat/orl, which in all situationa of life 
teodb (u proinoie indvpendance and morality 

It IS scarcely necea ary to add, (hat pipes to apjenk 
trough should he laid from the green room to every apart* 
meat of (he actoia 

6 1 have left the article of iipenpe to the lastp bemuse 
whatever eMentially tends to the convenience and g xtihcd* 
tion of the public will always find sufficient supplies from 
the liberaiiiy of Britain A small addition to the price of 
tickets would amply dcfiay the expense, that would be in* 
eoired b) any real improvements 

If the united efforts of men of science and men of prac* 
ties were dnected to tins object, we might expect to see a 
ilieatie superior to an) on the continent, adapted bo^ to 
Ibr purfloses of splendid exhibition aud of trite corned) , 
whvie our children might be entertained with the ** I'orty 
Thieves,’* and oiirkches with ** The Rivnli” and ** The 
School for Scandal ** 

R. L E, 
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Plan Jbr Prttmttng or Suppretitn^ Pirtt In a heittrjirom 

a CofTtipondM 

To Mr NICHOLSON. 

sm» 

X'hE dei>trucUve firofl, that ha^e recently taken place m WMchraen lo 
Londuii» hdve induced me to coopresii a kw idc«M oo tke pr^rem hrc» 
subject of watchiAij{ public building^^ which huve arisea 
kom a desire to form a plan of for a build ng m which 
1 am ojjself interested I siiall condiic lliese observations 
to the preveuuoo or suppression of Crt^ in such a thc'itre 
as that lately m Dinry Lane, or Cos mt Garden, apdi if 
they are calculated for a place lo \eur tolu'ibk Journal^ 
they are at jour service 

Let it be supposed^ that such a building ts directed to ivrciho<t of m- 
be nominally divided into convenicat sections, each capable ihtcrsl¬ 
ot being and actuallj attended to by one Hatchman 
small chamber, oi any other spnee, in addition to and die* 
tinct from these, m a proper tit nation, shall be occupied 
by a person to direct oi check the'^t aatchmen The direc* 
lion may be eaercited ordinanlj uitl out leaving tbit cham- 
bei, m the following mannei Let there be one clock for 
each watchman, of a ceitain couttruction (wliicli it at pre¬ 
sent partially in ute, ind prosed to accompliih purpotet 
aim liar to the object of the present paper) fixed in the 
chamber of the director of the watchmes; euch clock com- 
nuTiicatiiig with the tectioa of itt proper watchiflan by 
cranks and wires, or otherwise, m toch a manner, that by 
pulling the wire he thall be able to eflect a visible alteration 
on the clock at a precise moment, u agreed upon, conform- 
abl) with the conttnicti<m of the clock, but not at any 
other moment This clock shows the usual division of time, 
and has also a revolving frame m which pms are placed in 
sockets capable of being pressed down at particular times 
only, as above stated Thus, by the use of this clock, a 
watchman s vigilonce or neglect may be proved by the evi¬ 
dence of the clock itself 


Suppose, 



}9R 

lU opbriktiou 


The*. p< 

I tJlKv Ul 

&UVl(i 


Hif pnn ba> 
p4 <41 UKi^ 


Ob raPTEKTiKG OH SVTPRt^SinO FIRES 

boppobe, for CTampIe^tliib clock be so construct c(l> tliat 
a ptn shall be pressed down cteiy quarter cl an hour, ukI 
theprool ot this being done ^hal! rest trith the director ot 
the vralrhuun, tn the hrst instance, smiply by looking at 
tbe clock every quaittr of an hour, it is evident, tint the 
neglect of a wit« hman caiinut exist longer tlnn this split 
of time, if the due<tor fail not m bis dut} This man 
should hiuiseli be w itched with the most scrupulous sutpH 
non, lud deter ted m his own fill 11 re, in the stime tnaiitier 
as he should detect the failure of the watehmen , that i^, 
by the proof of a <loek on the same principle is the abote, 
placed oil tin outside of the building, ami under the abso-^ 
lute ex munition ot the police, oi iti> other superintend- 
anev satisfietor} to those most mti^restcd If the dilector 
be correct, instant alatm would be led to the section of an) 
w iteliman whose duty should appear to be neglected, and 
it the director lie imorrect, the daim would be ultenor, 
and as aclnc as lu tbe ctsc of positive daiig<i U niav be 
tbou^hc diflliuk toi one luan to exareme many eluckn at 
the same moinuit it it should b< tumid so eich clock 
nn^ht he Ht diReicntl), and everv uaUiimon )id>i a cluck 
111 lub M,ctioii set bv Ins proper clock in die director's chaoi 
t>cr 

Hence, m CISC oi fne, adiscovtn would not only soon 
tiike pi ice, but personal assistanci would bi ou the spot, 
and, Hithpiopir ac <chs to w itir at dt turns insured, with 
tin best UK ins of ippUiiigit, in ituresbe of the iirst cirl 
would ahnobt ccilainIv be picvciitid, until additional as¬ 
sistance could be procured ind al irm lx 11s or other ^ig- 
naNi A the Honiid or iliarictcr of which iiic pirticukii 
budding mi^ht Im. iniulc known to hreinen, could, rf ncccs- 
SUIT, he instantly sounded or displuted, and a coubtant in¬ 
flux oi proper persoub would take place lu the ^vtn infancy 
of clause 

It tN not improbabh, that this plan mar ha thought by 
many persons too elakorite and evpcnsuc To such it will 
be sitisfiiHo V to know, that \crt extensive and \aluHbh 
buihhngs 111 m> migtibourhood, the* piopert) ot some 
highly togeuioiiH md ics|»ecittbti gentlemen (one ot whoiu 

iht iiiseiitorol tin. cluck) iiasebcen watched for •*€venl 


N ca^* 
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jrears b} & smgl« watchoiaa, checlced by thu clock alone» 
aod with extreincf) few evideocea of neglect 1 his is the 
result of fiotfs, 8cc» begun with judgmcot, and enforced 
with strictness But oue objectiou can be offered uguinstObjocuw 
thib, nameU i that the tnoroiog 011I3 brings the proof of the 
watchman's condoct, when ootbiog can be opposed to hn 
neglect but fine or dtHniMal , while the hours of gre Lt<*r 
danger must be left to his ducretioiii and the f^r of punibh- 
luent 

its many modifications of plant like thu are easily de* pUn may 
vised, and nf.w arrangements mode in application to prac- cucumn^icts 
tice, not readily imagined bUore, it is deuned uiineceasary 
to enter into detail, or to attach any speafac legulations tor 
each department, 01 lor the ultimate execution oi the whole 
If it lb satisfactorily made out, that the plan practicable TIk' rxpffr.^ 
and useful, a slight cakulation a ill show the exptn'it to bo oleeci 
insignificant, when ccm{iau*d with Iho objict, or even with 
the premium oi insuiance 

1 am, Sir, 

\ our obidjcnt seivant, 

Deriy, May 11 ,180g M K* 

Annotaitan Respecting tegixter clocks for tlie useful 
purpene indicated by M K sie our Journal, rol V, 
p 139 


XII. 

On the Method of iahng Transit Observatlont In a Letter 

from a Correspondent 

To Mr NICHOLSON, 

Sill, 

N the second volume of your Journal, Mr Esekid Metbdaofttk- 
Walkrr, after meniioniiig Or Bradley's method of takwg tniuuob 
transit observations, b) noting the proportional dl^ta&ce of 

Uie 
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the Uer from the w^rc tt the two beeto of the clockt 
poses another, which he thinks superior This consists m 
noting the tune when the cjentre of the star comes to o&e 
side of the wire* which, he obserTeSi is a real hDe» aiid not 
as m Bradley’s, a line draao bjr tbe strength of imsgiDStioQ 
down tbe aiiddle ol the wires parallel to the sides. I fae«e 
tried both these mcUiods with nearly the same success, and 
mutt confess that, alter all, lamseiy much at a loss to 
conjecture, how the fraction d part of a second can be estw 
mated m either of these ways to that nicety it appears to be 
done. In tbe obsersatjons made at Greenwich I ohsersc, 
the time of a star’s passing the meudian is always expressed 
to the hundicdth part of a second How this extreme pre« 
ciMon 18 obtained, as I am at o loss to eonjectun, I sh ill be 
obliged to jou, or any of your coirespondents, to inform 
me. 

lam, Sir, 

Your obedient servant. 


REPLY 

VKhodoftsie* ts certainly not difficult to ob^no to tenth parts Cf a 
jii; (rsnMt ob- second • and of this niy coriTspoiident will easily uitiify 
M uu A himseU b> trial with a common watch of five beats in a se« 

cond A pheuomeiion, as for example, the transit of a 
Mr, may take place lo any one of the fi\e beats, or b^ 
tween any two of them If the obser>er lepeat the words 
(either mentally or otheiwise) Oae, one, one, one, one---. 
7W, two, two, two, two—71(fee, three, three, three, three, 
Uc , at each beat of bis seconds ^lock, tlie word in Italic 
at the very beat, he will be enabled to mark the fractions 
of seconds with great precision Mubiciant, m tbe rapid 
execution of prestissimo novements, divide the second «tiU 
lower As to the hundredth parts of seconds, though it 
might by some expedients be practicable to ob^ene t]ieia> 
ihts IS not iiAfdwd io Astronomical lables They tiw 
almatt always the retulU of means taken beSween a aom^et' 
tf observations, and the vecood decimal twty be cottsidercd 

na 
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&» the piwise talue of d)e ftrtti mstead of the 

sign + or —, which is flometifoes annexed for the like 
purpose 

W.N 
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ifMminotion o/thc RootofCa/aguata bjf Mr VAUOVBLtv * 

'X^HIS root has a brown colour and e wnnLled surface lU Extemsi 
consequence of dcuicalion In some parts it is covered 
with scales like thobC found on the roots of common feint 
It IS hard, conaceous, and difficult to powder It appears 
to be the root of a species of polypod) 

Exp t 1 htrt) gnimunea (46J grams) of this root coarsely DursteA m 
powdered were digested m three hundred gramme^ of dis* 
tilled water for forty eight hours The waUr acquired my 
little colour, but it bad a degree of consisUnee and uiictu* 
esity, 80 that it would not easily pass the filter Its teste 
was slightly saccharine 

The inlusion having been mixed with difleient reagent*, Aetmn of 
the folIow)ng effLCta were produced lu it sp-nts oo 

1 By alcohol was thrown down a jellowish white floccu- 
lent precipitate 

2 With sulphate of iron it assumed a blueish greeu 
colour, but Without any perceptible prccipititioii 

9 With acebteof lead a vciy copious jellowiah white prt-* 
cipitDte WAS produced 

4* Oxalate of ammonia occasioned a very hghi precipitate 
in it 

S. No precipitate occurred on the addition of nitrate of 
barytes, infusioa of gajls, ot solution of animil gf lotme 

tf. Lastly It was slightly leddencd b) infusion of Iitmusa 

The effect of alcobo] teaches us, tint itcontaius a mucous lofefenca 
aubs^ace that of sulphate of uon, that it coiiUm^ a re«uf^^ 
similar to those of cinchonsu of rhubmb, Ik that acetite ^ 

•f kad indicates an acid# which may perhaps be the malic: 

t Amulai doChOBiei val LV, p ft 
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of oxalate of emicioata, • little eakareoae salt The nitrate 

of barytes prores, that it cocitaios tio sulphuric salt the 
galls, that It has no animalised sabstanec the solution ot 
istnglasSf that no tannin is present The infusion o! litmus 
shows the presence of some acid 
The following expenraents, io which I was led by the 
fortgoiii^, will demonstrate by their rpsults the existence of 
toofitof the principles indirated above 

Exp 2 Thirty grammes oi the s ime root re chgested 
forty eiglit houis tii about 100 grammes ol alcohol This 
liquid assumed a deeper colour than the uater emplovcd m 
the first experiment Its taste was at brat sacchaiinc» but 
It kit behind a very strong s< iiMitioa of bitti nicxs 

On the addition ot water it became slightly milL}, which 
confirms the existence ot tbc resin mentioned above 
This tincture sub)ecttd to distillation till it was reduced 
to SIX or seven gramineb, afforded a certain quantity of oil 
of a deep red coloni, which w is prccipititcd to the bottom 
of the liquid The su|>ciiiataiit fluid had then not so deep 
a colour, and a les» bitti r, but uioio sacch irinc, taste Tiu.»i 
ificcU wtri owing to the separation of the resin by the tvi* 
jioration of the alcohol, nud to the fluid remaining as less 
lolaulelioldiugiu solution the sacchaiijie m itter 
As a little alcohol stili remained lu the fluid, which re* 
turned some of the resin lo solution, I evaporated almost to 
dryness with a gentle heat I then washed the rtsiduam 
with n little distilled witer, which enabled me to separate 
the sacchanue matter pretty accurately from the resm The 
alcohol that had come over had not earned with it any sen« 
sible portion of oil, for it was nut rendered turbid by the 
addition of water, but thus mixed it had a peculiar smell> 
and an act id taste 

The resin separated fiom the saccharine matter in the 
roauDer above mentioned had a brownish red colour, a very 
strong acrid and bitter tnstc, ind was soluble in alVahs, to 
which It imparted a brown cnloar and consulerable bittei* 
ncss Acids decompose d this alkaline solution, and sepa¬ 
rated the resm just ax it was b^orc 

Is not tins resinous suhstance, which ought eqnallv to 
be found in the other species of ferns, the principle that 
^ destrov 9 
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the tape-worm? Thia u &ot improbabtet for 
knna, tl)«it all ocnd and caustic eila produce thu cffecU 

The sacclianac substaoce, »luch had he<.a dia^ivrd by 
the alcohol at the same time with the rcaiu» gives a slij^bt <nauer 
];(inon colour to water It ir reduced to a thick and ^coua 
substance 1>} evaporation It^ tustc is eweet* picasvnU and 
slightly acid its sncll u nearly similar to that ot the juice 
oi apples when evapoiatcd On being heated it swells up» 

^rois blacki and emits i nmell c\M.tly resembling that of 
burned sugur 1 found in it perceptible Uiccs ol muruitc 
of potash Thus it appe ira there can be no doubti that this 
substance h a true sugar* with wbuli an oiid* prubablj the 
malic* IS mixed» but of thi> I lould not satislj iny^clf by 
expenmeoti the ijuaoMtj being too small 

Exp tt To obtain those pnucipks ol the c&Iiguala root, Root di^rstia 
wbitb arc not soluble m aUoboU I digested iii wstei for 
fort) eight hours that [Kirtionof the loot* which had ahead) vitU aiioUol 
been treated with alcohol, as lias been seen* The colour it 
imparted to the water was dup, as if it had gueu out 
nothing to alcohol 1 hu inhisioD had no bitter taste* like Prnprriu 
thit in ilcohol It frothed when bhaken it precipitated 
solutiono( silici pretty copious!) id isubstmee wlucli hod 
all the appcaiatice ot luumte of ailvei Evapuiatesi in a 
gentle heat* it left an extuctof a brown yellow colour* 
transparent* very tenacious aud string}* on which spirit ot 
wine bad oo eScot 'Ihis extract hod a inucilapinuus and 
slightly nauseous taste fnj\<d with a little sulphurtc acid 
It grew black* and exhaled copious tumis of muriatic acid 
putonaredhot irou it swelled up* aud emitted a stncU 
Similar to that of gum^ 1his matter then appears to be 
nothiog but a mucilage coloured b} a smali 4 uuptit) -of 
extractive matter jnsoliible in akoliol* aud mixed with a 
certain quantity of a muiiatic sJt* probably with potash 
for Its base 

Exp* 4 The root of calaguaU thus successive!) cx« Besidaum 
liaufted by elcobol aud water 1 altcrw«»rd treated witli weak with 
mine and* in order,to know whether it contained any am}* 
iaceous matter After two divs digestion with a gentle 
beat* I Altered tlic liquid* which lud acquiied only a slight 
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amber colour^ while die root bad become of a pretty bngbt 
red 

An alkali mixed with tbit fluid precipitated nothing; but 
It produced lo it aveiy lirelp and agreeable violet red co-* 
lour«* The filter too, tbrongb which 1 passed thisxiitnc in* 
iotiorii at^umtd on drying a pmtt; fine red 

The latne nitiic infutioo, being mixed with four parts of 
alcohol, ) lelded a light flocculent precipilute of a %exy fine 
white colour, which, when separated fiom the supernal int 
fluid, and washed with fresh portions of nhohol, rcdisbolvcd 
iucold water Thi» eubstaact had all the appearance of 
coin mo a starch, that bad been dissolved m mtne acid, aiul 
afterward precipitated b) alcohol but i had nets sufliciaiit 
quantity, to satisfy mjselP that it was mi in a positive m iih 
ocr At least theie is every reason to believe, that it is not 
gum, otherwise it would have dissolved m rater, and fnr^ 
mshed some tracer of mucous aad on being treated with 
mtne acid , but I obtained from it only the oxalic Tlie 
aitnc uetd then, according to all appeal ance, took up from 
the calaguaU root a certim qoantit) of amylaceous matter, 
and a colouring substiact insoluble m alcohol, which alka* 
lii turn to a violet 

The calaguala root treated by the different reagents mea« 
tionedaboie, and afterward dried,, had lost a fifth ot us 
weight All that remained was the woody part, and tin 
earths insuluble in acids To oacerUia the nature of the 
lattei, and pntt\ nearly tlieir quautitv, I burned tbe resi* 
doum in a cTucible till it was completely incinerated, end 
from about twelve gramnies of the root, I obtained half a 
gramme of ashes, which were composed of carbonate of 
Ime, that the uitnc acid had not dissotved, and certainly 
did not exist in that state m the root itself, with a small 
quantity of muriate af potash, and aome traces of oilez 

I treated the calaguala root a second time with the sgme 
menstfun, but m an inserted order, bi;gimi\ng with water, 
next emplojing abohol, and finishing wnh nitnc and By 
the first operation t obtmied the sogaf, tbe gum, part of 
the aalts, and a little colonnug matter. By the second 1 
got the rv^in, and n little of the sugar, that had escaped 

the 
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ttciioti the wwUto l^ly by ^ tbird 1 ^ 

amjriaceoti* part ion« ond the pecutiir ctdoaiing oubitukCt 1 
h^ve m«Qtioned abova» 

Oo re^pitatitick^ ill tbo pra^iictt ^kttiQirf by titf dif^ 

ferent opemtiorif mentmod 16 tlM OoottO of tini poper> ve 
dndf that the root of cuiagotfa m formed of 

2 A lorge qtiontily of woody tmtter Oftipootrt, 

^ A gummy lubitaoco, Which cootn Mxt in of ^ * 

quantUy 

i A red, bitter, aend resto, the next in^ptoportion 

4 A oacclianae metier, toleitbly abundoot 

5 Ao affi>Uceou« part, the quantit) of which I did oot 
ascertaiii 

6 A colounog matter soluble m lutnc acid, and turning 
fiolet on the addition of aa alkali 


7 A smalt quantity of acid, which I could not discnmi* 
qate, m consaqueoee of lU being ao little, but which 1 sus* 
pect to be the malic 

a. A tolerably larg^ quantity of muriate of potash 
9 iMtIy lime and eilex 


Of all thm sttbatancea those soluble in water and alcohol Med cin»i 
are alone capable of producing any efiect oo the aaimal ecu- 
oomy Th^ substances are the sugar, mualage, muriate 
<rf polish, and renn 

Since the time when 1 analysed this root at the request 
Mr Alyon, I Kare subjected to similar experiments tbe non poly^y 
roots of common polypody and tbe nisle fern, and obtained ths 
from them precisely similar pnoaples nearly id tbe same 
proportions as from the calaguals root The former roots nhu 
however eootam a small quantity of tannm Thus tbe aoti* 
logy of e^mcation, sAaefa led Mr de Jamieu and Mr Bh 
c har d to conclude, ttmt tbe mediciotl virtues of die cola* 
guala root mutt be snailar to those of other fens, is fiilly 
confirmed by beaded aoalyws* 
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Ofi ^ ChemKfl Nature <iftke Smut m H'itot, Bg Vcf<rj 
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HE raut 10 wheat hat already occupied the attentum of 

•ererdi chemieta Pannentter has found tti tt a fetid* fiit* 
and coaHy subetance Comet has obnerved its oleaginous 
natare Gtrod^hantians» in ld04> ontionm cd, that it con¬ 
tained aUo a frea^ fixed acid* which he supposed to be of a 
peculiar nature 

Thisdibcorery* announeed to the lustitute m the autumn 
of that year* induced Mi Vauquelin and me to ondertiko a 
All) examination oi this degfneTate<l vegetable matter. 

It u well known* that the smut is Jii fact a corruption of 
the gmm* which exhibits within the husk of tlie seed* instead 
oi a fanoiceous substance* a black* greasy* stinking powder* 
the most decided and dangernns rharactoristic of trhtcb is 
Its being capable oi infecting other grains by cimtact* and 
imparting to them the property ot propagating smotty 
wheat It IS known too* that washing witli hme and alkalis 
II the most certain method of remosiug itb contagious pro* 
perty* and prcienting the disease from bting reprodncedi 
which It constantly is* if this pnctire* now geuerally era* 
ployed by all judicious farmers* be neglected* 

The smut, on which wc made our eapeuments* was giren 
us by Mr, Girod*Ch intruna 

Triturated iii au agate mortar* and separited from the 
husk* the smut imparietl to hot alcohol a xllowtsh green 
colour > Olid, without cocnoiuuicittnir to it any character ot 
ncidgy* exhibited onlv almut a hundredth partcF its weight 
oi a d«cp ^^^ 1 ^ oily matter* as thick as butter* and acrid as 
rawetd grrase 

Ether at parated from it thr same oil* 

After tins actioo of aicohol* the smut retained both its 
greasy feel* and filthy Lixiriated with ii\e times its 

* I & Rsrue PhUov>que* $tc Nov IbDa AbrU^cd iron a pspef read 
at the Natioual laiuiuie 
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weight of ft gave it e brawn C8taa>».«iitii 

«as)l>aaMp/'gual>lj«(«od*t'«ty(ie(4ded«oKiitf . * 

Tbn acid* eianuued bjr varume eppropmte mgeata, «t- Add appeW 
Uhtfod aK the prepertiefcof the pheepkoHef - > i t ‘Ihorie**^ 

On iixivwtiog pare eatWevit previenslp treated b; ake- !i h\\ cunfirn 
)u>Uwith boiling dittilW^vtitcr, thi» liqu&r^ which ifm per* ^ 
ceplibly acid* ^em§ inhinud toth pcitashp gave « pracipi* 
tate of animal mattorg mixed with cnr^taiksadmaiouiacot* 
magnesian phosphaU. and e\er; proof •of an aUcilcne phos- 
pbele These experimeats therefore coghrm the exietence 
of fsec phosphoric icid xa smat« knomn hj Uii&redness its 
insoloUlit) IQ alcoholg its solubility lo water» its precipitatioQ 
by liine» &c *» 

After the aqueous infuiion bad been precipitated by pot* Ammsi mts 
asb» it held jn solution e fetid auiiaal maUer* resemUmg m 
cqloqr^ srpelli aud the pbi-oomena exhibited by its precipita* tnd eJuuu < 
boo with various reageiiU» that ibood lo water m which the 
gluten of wheat has putrehed 

After having undergone the action of alcohol mid water Ths muluorq 
successively» the smut of wheat still reUnoed both its fetid 
nuicll and greasy feel Distilled on no open hre it aflorried 
a third of its wugbt of watci impiegooted with acid acetate 
of ao^ooia* nnrly a thud of a deep browu, concrete oil, 
resembling adipoceie in its lorra» oousistencep wnd 
fusihilitv by a gentle heat, and 0 33 of a cool, which, being 
iQCineiated, left \ gramme [13^ grs.], being a hundredth 
part ot the onginal smut, of white ashes, three fourths of 
which weic phosphate of magnesia, and one fourth phos¬ 
phate ot Iiroe 

We examined the smut with its hash, to compare it with Siaotexa* 
that which had been depnved of it, but we did not find dif* 

Cereoce enough to ascribe to the bran that covetait any de¬ 
cided mflnence on its analysis 

From our esaonnatioo, the leading results of which hare Itscomponeat 
just been given, we ^ndude, that the smut of wheat con- 
tains, 

1« A green, bn^rtaceoue, fetid, and acrid oil, soluble tn Oil 
bpt alcohol or ether, com posing near a third ol its weight, 
and napartsog to it its greasy eonsistence 

ft A Tegeto-osiaal substaace, ooloble in water, insoluble v^eio am 

l«d iMdfastuaee 
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m pno^Mtdxug mof|(<rf4h«>B»ctittM m «rrtl 

•t Ktlb If mther leaf tWtta fourth^the anni^ 

ud II pnfccttf Mutar to «hat romei fiM puto>M gloteo 
Qiai d* A oMlft anmntiiif to one fifUi-of lU ^ttaatitgr, wknia 

P(VW a Vock oaluor to the wboia ttmi t aad jo u evideoc^'A 
a$ il ti ihoproducti of a potnd deeompouUgp, apart wkiUii 
It act! fquai^ m moald, awl ib all tha monanti of pgtnfiad 
organic compoonda 

Flio«phonc 4 Free phocphone acid* acareeljr constituting more than 

004 of the sanity hut suSeient to impart to it the property 
of reddening blue vegetable colonri 

Fhotphftiei Laatly the phosphates of ammonia^ rnagnes>a» and hme, 

m the proportion of a few ihoitsandthn only 
A rvftilouoi cf The amat of wheat then ta oothiog mora than a renduum 
ofty of the putritied grain» whith, instead of its onginal compo* 

lien nent parts* «tirch* gluten* and saccharine matter* exhibits 

ool} a kind of carbonaceous oily substance, very analogoQs 
to a kind of bitumen of animal or vegeto-anuntt) origin. 
PutftiM slu- We must here remark* that tn our evamiuation of gluten 
mlur^rttul^^ decom posed by putrefaction* we found characters very si mi* 

lar to those of the smut of wheat * and thst the products ot 
the one are so like tliose of the other* as to render it difficult 


Su)l wr sre 
jgnorsnt of its 
cauis. 


Miy 

wulbout coiv* 
laa^ou 

AincV^ iIm 


ID certain cases not to confound them together It requires 
a loan to be well practi«ed m chiuncal experiments, to dis¬ 
cern the slight diffierences, that exist between these two pu» 
tnfied reatters* because these difiercnces consist only m de* 
licate shades* thst are not easily perceivable 

luterestmg as the results of this analysis may appe&r* wa 
must confess* there is stiil a greut distance Irotn the kdow« 
ledge they gite us of its nature to that of its causa* and yet 
more to tliat ot its contagious qnalitv, which is proved by 
so many expennieutb* m to leave no loom for the slightest 
doubt Wc must own too* thlt these f^idta* srfnla they 
indicutf the smut to be the reMduum of putrffiod fanna* da 
not(iitnel) agree with the ideas of philosophical agncuU 
tumt^, who consult r Uiis disease as the oecesaary product of 
contagion * snice it ttios seems natural to presuoia tt anae** 
from putnd di composition* which may proceed ftooi any 
other eircuflistaiice lu well as a commifittcated gtrme 
The Mai« re»ulu kid u. etjualljr tu loter* that the pu- 

trvscency * 
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tremnqr» semiftAly pr«c«d«t Ac 

Mnt itr Mtl GQset, ubellMr n^epciul m tobtl^on 

tpouUoMMly, sttiieln pv^ooUfljr the glatca; tud 

initfi fftymt9f iM ftmiuoft of Ibt «t%]«ti ^ nafce 
w€ koov ^Hvclf* tiD tmcck ^ Which «ro ^ 

ihuod m of whdtt»'tilfren bo ollirciiou ftorb thot* 

cqKie proctfiy which «i piMmftillf ottocko the glutinooo 
dubutoacc 
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th«Attt9»^ If Uric Acid mC»rk, if Mr CB>VMa&* 

BrugmaTei Lt biviny csimiocd the mUod of mine ol th% 
iicid 00 corkt Ml I7*7i foundi ihtt the cork wm coDTcriod 

. \ \ « • .luberKHOd 

into 0 peculiar acin* In 1797 Bouaion^lagrange moned 
the inquiiy of tlie Italian chemitti and confimed the ck« 
isteiice of the tubenc acid tn the two papers be pobhihed 
on this inbject, he deaenbed the charactera ot thia actd» 
and its coinbinatiooa with the sali&able baaes^ which Brug* 
naiclli bad not studied. Notwithstanding tbeae labourst 
sevemi peraooa it ill entertained doubts of the existence of 
tbia acid. They thought^ that it was only one of the ooide 
proiouily known combined with some matter, by wbicb its 
propcrtiea were concealed Of tbe truth of this 1 was de* 
sirous to iati»fy myself by experiment. 

To form subenc and, I followed tbe common |woccu; prrpmtH)n of 
wbicb I shall here recite, with the {dMueaena thatocenned 
in tbe operation. 

In a retort, to which a receirer was adapted, I heated ain 
porta of nitnc and at ^ on one of rasped cork# The 
matter grew yellow, Ditrous gas mixed with caibome acid 
was e\olv«d, and a pretty la^e quanUty of prussic amd 
was foroied, I returned tbe product from the receiver into 
the retort myeral tuues, tbet the cmk might be acted upon 
sufictfotly* When the actmo of tbe acid appeared to 
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■bftr, I ,p« 9 Md tb«»iB«Uer stiU li«t lo^ a potacitin cap- 
•qle» ahere I fioubed tb' evap^abon with b gentle heat, 
,\X eqatuuifli^. M- mm u it au r«duaed<t« the 
c^o^taqe^ ol ap'^Ktraet,,! pi^ it pith eowe «f«Ur uit» a 
pbial«a> sfiid h^, At end cf a/w.lteun, 
I £r(>ai tbe bre, ai4 ap ^^oohpg^Alw ap^d tuhp 

standee sepanu^ One ^ these, which J shall pall fi, 
flunk U> tbe bottom id the forui of large flocks the otbflti 
B, coDgeided oa tbc^ iurfoce of tbe bqaor li)(e wajk Thu 
I reoiored «uh tW^#th^ I M^dutted bf 

filtraUon 

The floc<Hileiit prtcipitetPi Jii woe iou|Md , lOioIubic in 
water and in alcohol» and of a white colour, bot turning a 
littif ibwrn 00 eapoauie to Ibe eii. NitMc ood^Atfii* did 
not act on it |>erceptibl|r« Placed on a red hot coal, it 
barued without •celling up, and emitted a^pnogeiit tntad 
of arspfraumatic vibegar* lt$ c6al a at bulky, and pretty 
liaM Hut iubetanre therefore wai nothing bpt the woody 
part nataraUy contained in the cork 
The loperDatant tub^tance, B, had very little taate It 
was tUloltfble ID watei, but boiling alcohol dieaolved it* 
•omeportion of wood^ matter excepted The filtered ao* 
Jutinn on cooling I**! f«in a white substance resembling wax* 
TTiis being sepirated b} a second filtration, I added water 
tb*t(iV solution, which th/w down a straw coloured resinous 
substance, that turned redd sh by exposure to tbe air, and 
ihs aad, notwithstanding f had wathed it reimledly Oa 
dijtiliahon It yielded & soil of roncrete fat, auJ a lery aad 
0uid, that precipitated acetate of lead I cbiitil not aa« 
'oertiun Its nature from the «m illness 9 F its quantity 

TBe ^fer that had bden employed to precipiUtb tbe 
resu) acquired a yellow colour by eraporatloD, anda^fe 
rtsembhn^ that of bitter almonds* tt conUined only a 
btlTe of the yellow matter, and probably a few a^Ws of 
pm8«it wad ' 

Tbe fliiirt from which tlie matter A had beto separ^kd 
had an acid kod bitter piWipitated limb dater ami 
4 ^!flii«oiis saTts, turrtedtolu^ibA At mdjgb , ftonUlned 
a liMb Is'bp^fdd Sfi ^fhe t^AdhlKn of ^lU,' bnd, 
wbio the eaecM of acid was saturated, it did out precipitate 

gelatine. 
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gek€ine, eoaseqiiUtl; ewtihied -cm^ dT bf iir» 

Htttchttt » - , 

It) ftoid # 

prettjr^A^ed Mdl dt 

th^ tf III 4 . 1)at T obfiined oiHf %ltKeicid| 

i rt ttfoOt Whecfa^V tbiii bere it ibe 

cdhiU g ttti ft ^i i 6i lb ^uantl^y boo tcnafl Tor me to 
d^Mrt ft/ f cabnot^liy TTft Dqi(i&r> atlcf mportiion' an^ •c^d 
cOolh)^« iidt f4d1 in orirf fthiKh T iipafCHcd 

by filtratim* Foot^ otn^ematVc< iAii )p>^* t BbTOd M 
fresh acid After the fifth efajMratioh 1 «4Aamed otyibls 
of OKolie atad Havfti^ ctecAotcd the mother ««tirr» wUeh 
was yellowf atid had i very bitter taste* 1 ptecvpltaled the 
oxalic mod |t itdl aeiaiaed by hme miler m eteeth Md^dhi 
tdted ih The IkixkI that eaiDe over .iDth the receiver Miie 
tuoedia bttle arnmoma* I then precipitated the liqNud left 
in the retort by carbonate ef potash* and Uaeevaaduvwn 
doirii« The filtered bquor yielded to e ce«^1e ef daya mM 
amall gold coloured erystsJs ef the W^et yelloiv tbatlef oeid^ 
biOed with ]>etash*« 

Tbie acid sedi mental metfer was tbo suberic kivit 1 
washed off w th < old water pdrt of the yellow ftiattel* that 
coloured ft* nnd Completed its ^nftcatloh by repIMhd ib^ 
lution ID boiling water* from which ^it separated 1^ coolijig 
in little white flochs By concentrating the bitter watera 
I separated that* which they hcild in solution By this pro¬ 
cess I obtained a very white aad* about fiye parts of which 
were obtained from suty of cork 

The Sttbenc |ctd is as white «s siareb It hM ad add Propwnei of 
taste, wtAput ghy bitterdMs Light do^ not d1(er its 
whiteMM^ yo dissohe oue part of this acid requires $a 
parts tfwAter at F and 86 parts at li* [534”F ] 

Its little solatwlify prevents ui fhm haring it cr}stEllUed; 
so that when it is <}ty it is always pulrerolent and opake* 

^ Haring ssiumted the motber wafer oi these aystsls vitli rnaii* 
site tori* I sbtamed a precipitate, wbick eshibtiedrif^tfae chsrsetm* 
istks of bepsme aeid bmt £ dare sot vMers to siiert^ tbat^bw ssmI 
)• MDhIsatly fonaed, far w three speratMas oa corii I obtsiaed it but 
once, sad then in a very eB»U ^esatitf 
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Thrown oo, hPto<)gU u Tolstilifed, without lasvuif suy 
residuuiD» tod ecnittiog o tmeli of tueU 

Whtn heuto^^n ^ gUat retort oa aoodoit taelu bkt 
fdt with a geutto bttt If the retort be withdrawn from 
the firei to4 the melted aeid diffueed ever lU tfWM4e» rt u 7 « 
alalht^ in needier bjr cooling If the ditbl^OR he 
tinuedi n neet in vapourtf which condenne m the rupmitof 
the retort lu white needlee^ tome oi which are b^f ou wab 
long Thie ei(bhfiiete haa ell the chant^fere of eubenc. aod^ 
A ilight coally mark it left in the retort* 

Subenc acid dneolvad in water reddeni btnui ttrj^ die* 
tinctljr It doea notpreccipitate lime ttnontiw, or bar^tee 
watetf or the wline combioiUonft of thnee beeea* On era- 
porating lime-water latnraiad with eubectc aadi ibo cake* 
reoui enberate falU down in a white flocculeot precipitetri 
from which moriatk acid eeparatee the subenc. This is 
indeed an excellent method of obtaining it peifectly white 
The omrate of lime may be separated from tt, by diieolvtng 
it to a email quantity of hot aaler, when by cooling we 
obtain the acid, which is atwa}s m a pulverulent formf, and 
•iinilar to*what it w4s before being coiabmedenth the htUe, 
only this base takes from it the remeinaoF the eolownng 
matter, which the water had not dissolved 


* It Mcmft to tsf, that Mr Biu^DsteUi posit have deteireii himielf, 
when be mys, tbit nuberK scmI precipitates hrac «aUr, sod alt tbs 
mineral calcareous mhe The oxalic acid, vbicb no pemoa baft men* 
Honed, tad vbk)i u Ibnnsd witb tbe ftubene acid, wss no donbl ibe 
otcsftiooof tbep«cipitate beohutoed Itmppeartloiienlnf oa rad* 
p^ ibp article aubenc acid la Biiiaoatvlb i £iemanta of fbf latij, 
vol It, p 106 , that tlie acid be drsCiibca lUU reiaina kuor niattir| 
ttfinona matter^ and oxalic add, 

11 made ibis eapenoent, m Older to |ee whether tbe lubene ecid 
were analogona to tbe benzoic, and, m tbir case, lo ftsparati. it puiq 
tbe matter ibat pramoted iw eiyatalUzatlon 

PurdieaUoAbf l repented tbo satae esperiment «iib bsrytes instead of Uiac, and 
bftrytc4 eemdc Tbe Mberate of barytes u drposlted by eeutwi 

tradno, aad Ha d ec ompsdtioti by mnnatw acid adWded loe tbe snWic 
ac|d peideeily wbMe A wnalt eseent of tbe add ^bonld alvaya be em 
ployed,» order to aeparate tbe Hat portion! of b%se^ wbicb tbe lube* 
eie acid nufbt retain 
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Afouaootft die fixed slkxlii diApln mlMne Mid eery Acfioo of 
wiL Theie combiciettoost «hea copoe utr Ued, let fiill fheir 
eeid on d»edchtietf ef tciphtme todt Ac. 

The svfaeMteof enmeiM preciprtatee tbe i^ltitM of iloml SuWm ot 
sod tbe idtiete ead amiete of liioe Sot to obtein p?en<» 
{aMleowitbdif totter ooDoeotretcd ebiotiooi nuit be et^* 
ployed, for tbe loberete of iime ii pretty eolobte* 

8obaic eotd throwe don e white precipltote from e per* Artion of tM 
feetif neotrel eolation of tilm, from munate of tin at a 
minimum, from sulphate df iron at a minimum, from nitrate 
tod acetate of lead, end fr^n nitrate of mercory, doei 
not praeipitate sulphate of copper ^ or of «cie, 

SoberM of ammonia decompows almoit ell thtr* metaltlb acuot of fba 
solidus. The cupreous salts are precipitnted by tt of a iiib«*Tdte ef 
pole blue, tbe cobaltic, fose*co)oured, those of 
white I &c« 

Nitnc acid has no actiou on the subenct I boded tae1rr)gi^,e ml 
parte of the former at 33* on one of the latter, Without 
haviDg any senable detompoeition Tbe rabenc acid was^ 
diseoVcd, and this solution, being boiled down, deposited 
subene acid some hours after cooling I observed, that the 
addition of water promoted this ■eparaiion 1 thought at 
first, thSt I might obtain cry'iuls fioso tbn acid splutioai 
but 1 could not suciccd 

Alcoliol dissolves tbe lubenc acid very welb When sa*5otuVUia 
turatfld with it, water precipitates a poruon oicoliol 

The subene acid dura not turn green the solution of io» Vfniake or 
digo la iwipharie aad« Mr Bomlloo^Lagrange however ^aiihui I e* 
layt imeh stress on this prcqiertj, mbich ^ considers aa a 
characteristic of the acid, and lo fact li this chsuge oi ce» 
lour were puii^ tom chemical action, it would be very sur-* 
pmingt that a substaoce formed amidst mtne acid should 
net hive attmued its complete mndotioa* but remaia capa* 

* Boiuhuo Lsarsnse $^Js Am dc Chiaue, yA XJUII, p 4#, fbsl afotalie ef 
fha nbenc scut decuiapo«^ atfnU ai meicary, sad ihs lalfbsM of Buuilloa Le 
coppec, ifou, aaduaci and p sd, Ibsi iht sabcrie sitoyseUssacreunr 
and sioe to the ibm miaml asidt, sad beo tad copper to tidpharie 
acid, which sppean to vw coatradmory 
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U< of deoiii^Mtg, io4i^o» Mr BoastlosJ^ogm^ hot oscnbvd 
to Iht soberic ackI ■ property, kiwi bel«sg> to Utter 
yellow natteri whicb fowt o green by wxture with tbe 
blue of the aodigo. It thi» too, tbM turne a oduttect of 
co^^cr i;reen, ior 1 hove lAtisfied ipyeflf, tb«t tke wiitte 
ood mcrel) thlatoe tbr blue ooIquI} joet awM equal qMOiM* 
tity of water would have dooe* 

From what ha^ l>eon ftaid I coiW:lude« that tlic alibOne 
ncid hm greet eiuIo|^ with the •el>ftctc, with which Mr 
Tlienard haa made ut* ecqtiaiiited *, and lb >t tin only ttrih*^ 
ii)g dtl^rence between tliem ta ^tbe crcsUHuie fora^ which 
the suberic a^id oaiumot when diflcdvcd lo water or iw 
ikohol. 
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il/e/Aod 0 / ra^mcaling arftfii.$al Ston€ emphyieij <n I hi ^ui- 
ni/y 0 / JOutJ irk By Mr ££ATaaBfi>> ^poikerory fo (hf 
Army 0 / i/u Ceoa/f 

The laateiuli etnplojod for thiB purpose are the rums 
of the citadtU consistiu^ of bnchs, hiae,|and sand Tbesv 
are broken to pieces by meaua of t null, formed of twc» 
atone wUeela, ioliowiog each otber» and diawii b| a horee 
Water is added» and tJie matter, a ben well ground, is red* 
didi 1 hib ib putioto a trough^ and kept soft by oeans of 
water 

When the trough is fuHp tome hme it bumedp and slack* 
ed by leafing It eapoerd to the air, a<Kl this 11 mixed la the 
proportion ot one eighth with the ceraeDt above 
A wooden mould is laid on di*. atone» and after u thin laj er 
o( band lb throw'n on the stone, to prevent the cement's ad-* 
to It, a of cement poured tn, and oa ihtt d 

* Sre Journal, f<4 I, P d4 
t AnrUes 4e Chiime, fol LV, p 

la} er 



cheiIRU MtctilMiri I55 

\myet of bricks bNkoD Tnto 4coAH*ttigM YrtJttlMrff ^Mhod ef 

two othei strata are pnt 10, before the ItKti A ^ p U *! ^ 
cement TBe kititil^Wregh<m o yW» tkb itMM thei fersa* Fw^ 
eri are^md m bnpa to dry* The bme hentg verk 
water, and qntek^y becomtQg solid* these etMeft trt 
in fertbmf 4'tmrt body M for boildiDg 

Thebme It net rery deal* b«$og burned with 
TVe tsibour is bot d^r* reqoino^ 6n\r one strops man ao» 
lusMd by tOo or^^ft€4 bo^s 6 { t4che years old The lute* 
na!si bein^ fnAn dtd Vnios* are clmp and only one borsb 
IS employed to tbTs manufactory* which is not the pn^ on^ 
in th^ country I believe others exist la Pro^sian Po|and 
where these ^Ones amnade «nth much moic succ^s^be* 
causefraftmentt of bastes* which tie belter aVlapted to form 
a solid body with hmo and alumine, are there used 

Tha^bhlcs of Boulogne would be stiTI pre^rable* and 
I doubt not aith these artificial stooe migbt be made equal 
to natural stone in goodness 



XVH 

L€H€r/ro^ Mr L|KE, Proftssoro/ CAewii^try nijtoslockf 

fo 3fr* VOOEI* 


X HAVE just examined the pollen of the hazel nut It poUen of tbo 

differs greatly from that of date tree* which Messrs 

Fourcroy and Vauqu^l^u "^aVeanflysed. It cootains a 

quantity of tanmo* a mm* a great deal of gluten* and a 

little fibrin There is aUibial matter therefore in this pol« 

len 

To kam die iJroperUei of the aet^fbrhnbns part of hk if cH »#. 
plants* ] iobjedfed to r es earc h the phb of ^Idcr, and pro* 
gurod frotn it by nitnoacid evmy tMo^* that BomlioiwL «2 

e Annstes 4s Chimte* ro1 LX11* p $92 


grange 








S«Y)pne ictd 
chiiactbrMie 
W vegtfUblb 
iB«mbni9« 

CcTtta^ ^ the 
foototue^ I 
primrute* 


Mniiate of III 
otrnot bUcK* 
f ne4 vubouc 

tigbt 

1l«rtho!tet'k 

hfpcrtlibth 


Mwtr^l strata 
of C1ickmo&« 
uftBshire 


imge •tetifiM ftoib coAt bat trrtb6iit tbia fubitmice 
Vftaviikg an; 

A» Mr« BA^fteUi obujoed ^obcrlc md from paprr» I 
bebere >t m « pccalibr cbar«4tQ[litic4^TegeUble mrmbftuo^ 
to Ibmwh tht« icrd* 

In tho rooU of the OMikerM Uemkt bfeodlemd trce- 
pniiiTo$e» 1 hftv«» fi«eo hj the help of % good mtcroecope 
tiomely mtlleryetotii regultriy formed, accumaUtedtn the 
cellular toxtare It tew diftcnlt to obtem a tnflhient 
quaitMty for a chemical tnelytu They eppeared to me 
Bomewbet enalofpMie to thccrjreteb obtained from indigo by 
icbolson they are very little, if at rit, ooluble in water, 
alcohob or many of the aads enlphnnc aod iteelf acta 

bat vety feebly <» thm, the iptnc iod ^one u their true 
•olveat, 

1 have endeavoured to blacVen the martate of utvor by a 
current of air employed xn the dark, but fouitd it impomi* 
bletoiuceeod, < 

Mr Berthollet, at I ace la hU work, waa able to b1i<.km 
It by a simple current ot air lit uys, that light attau^Hin 
tb$ bo\t b) taking Irom it a portion of munatic acid But 
how will tins celebiated chemibt account for the black co¬ 
lour, that muriate ot silver assumes wheu covepnl with uiu« 
natic acid ^ 



SCIENTIFIC NEWS. 



Wtmfrum Nntural Uutory Soattp, 

the meeting of tbia Society on the SA of Apnb was 
read the first part of a DesenpUoDoftbe hfanml Strata of 
CUckmaoaoshue, from die bed of tbe ntw Forth, to 
the base of the Oclnla, inustroted by a large and very accu¬ 
rate plan and section of those etreto| done from actoal ear* 


ni from rcguter tbe bonng* ukt iiWLmsi ^ 
in Mr Erskine of Mar*a viUte lo tbit 4 )»tnott cosh 
inaiucated bjcMr Robert BUd, civil eopoeOf, AUon In 
thii brat parti Mr Buii trended only of tbo allamt ttmUt 
111 contmuiny the anbjccti he \t to ilIttMatettetiU fiulbef 
by extubmug •p^imeut of the roiks tbemrelroti 

Mr« Charles btewait laid before the Society 4 bit of the 
InsecU found by him in the neighbourhood of Edinborghi 
With introductory remarks oo tbe study of entomology* It 
would appeoTi that the neighbourhood of Edinburgh po#*' 
sesees no very jieeuliar icsacts^ and but few rare ones « Tbe 
iitot contained about fiiur hundred species, which» Mr Stew* 
art stated* must be considered as the most common, as they 
aero eollocted in tlia course of two seasous only* and with* 
out very favourable opportunities It was produced (he 
<idded)r merely asau lucitemcutto younger aad noresetlou^ 
ecitonolopsls 

At this meeting there vicre I ud on the Society's table the 
first two tolumes, 4to of Count tie Bouroon « System of 
Mioeraiogy* with a voluninof Uutlitus* a prevent fiointbe 
author 


AT a meeting of this Society on the 13th of Ma}* the df 

sacood part of Mr Balds interesting Miuemlogieal Dc^ 
scriptioo of Clackmanonshire was read, giving a purticdbir 
tti count of two very remarkable s/ipi or in the strata* 
near one hundred feet in depth* by reason of which tlie 
mam coal field of tbe country is divided into three belda* on 
all of which extensile colhenes hare been erected 

The Rev* Mr Fleming of Bresvay laid before the So* Flora of Lia 
cicty an outlioe of the Flora of Linlithgowshire* including 
only such plants as are omitted by Mr Lightfbot, or mark** 
ei as upcomipatt by Dr Smith This* hv stated, was to be 
consideved aa tbe firstiof a senes of comnranictttons iUqh 
trwtive of tbe natural hutery of his native county 

Mr P, Walker Mited a curious fact m the history of tbe la 

eel A number ef tels* old and young* were J^^^'*^*'** 

found 
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Setfluke 


r\tu 

£diDbttf[{b 


/oond iB 4 pool Bt the })ohfim of aa old 

whicl^lud b«cn fiUad tt{v mr^i^plomdiad 

Bad cropped fof; ib^ve a doaea pf yeart pint* 

The fiotfetBvsr read a Uttar from tlio Rot. M# Maelefto, 
of Snail lilee# mtotiootng Sio appaara&oa of a vuae mb* 
aDake> bet^roeo 70 and 00 feet {oBg» among tbt Hebrides, 
in imp. 1809 ^ 

J^^A be produced a bet of aboot one hnndr^ bevbaeeoui 
plantBvand (wo hondred cryptogamta. found m the King*i 
Park. £dlQb<ii^h| and not enumerated id Mr Yalden*s co- 
taUgue of plants growing there, communicated by Mr O 
Poir, of Forfar* late Bupermtendant ^ the Royal fiotanic 
Oaadtfo at Ediabargh 


Flfinentory 
trcatiM oa 
CaSOlOIJ 


Mr^ De Luc has m the pre^ an £/cmcitrerjr TVeatifC oa 
Geo/ogyi whtcU will <onUin an examination of some niodero 
geological sjbtcms* and particularly of the Huttomun 
Theory of the Earth "We understand* that ^ work is 
translated from the French manuscript of t ic lli« PI Dc 
la Fite. M A > and a|l] torm an octavo volnir 


FrenoKJous- 

a*. 


Fotalh in niCB* 

Turkou ana* 
lyied 


1 HAVE jQst received some of the French ^lat 

have been so long in arrcai» and am informed* tpat the 
arBon their way from Pans froiu those tbi(t l^av( come 
to naud I extract the folloamg 

Mr Klaprolli has discovered iu mica sixteen pet cent of 

Dr John, of Serbo, has lately described and analysed a^ 
oneotal huquoise from Biaiapoor. neai Coroaan* which be 



found to contain 


Alumme 
Oxide of copper 
■ ^ . . . iron • 
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73 
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IS 
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This result verifies tbaltf l^wiU. We bave 

thArefore two dittioci speoes cl vbe ttrrqaatsf; eii^^VS 
to this now mentiotied PUny s aanieof co^a* 

Dn Jdnt likewise conceives, that he has f&ond a BeW metsU 

Utile end eadihaMe mctel lo the grey ore of loaagaiMMt 
liam Saxony lie ootoiued it by distillpnK^ ore with sul¬ 
phuric a4.*id« The volatile meunic acid combines with a 
weak solution of potash put into the receivtr, and bnges it 
cnioson From tins red liquor gellio acid, or infusion of 
galls, throws down a <.hesiitttblown precipitate# Prussietes 
1 IDTuedlately change the red colour to a fine leoioo jeltow, 
but without any precipit ithMw 1 he caibouates do not pre¬ 
cipitate the red solution • but if it lie bcatwl with a little 
alcohol, the rtd colour changes Co a given, a smelt of cthi.r 
Is given out, and then the cailxuiatc^ thiow down a brown 
oxide, which is soluble in oiuiiatic acid 

Mr Cochols has found, that th^ m hoiliPoim bcrjl of Ba* B\winia 
linn u a true berylcontauiiiig 0 12 of gimme 

Ml Bracounot ha^ an%1}<K.J some fossilt horn^ of on 
extraordinary sue found in escavntioa at St Maitio, 
near Com mercy lie supposeu these to have been the 
horiH of the great wild ox, thcariei of the ancients, cvrecAs 
oi the Gerioatii i rom a bundixd {nrts he obtained 
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To COOBESPONDSIfTS 

Mr Ibbetsoo’s and Mr Robtsey's Papers, and Mr Tlminp- 
son s Anal} ms of Sulphate of Barjtes, will appesfio otir 
next nuiober# 
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ARTICLE L 

Os ike Impregnattm ^ lh» Sted, mi fittt SkOtlimg ^lh§ 

!ferpe of Lifi, Is th« Embrg 9 of Ploste. h f 
from A, Ibibtiom, £49 

SIR, 

For iD«ny yesn l>otan7 wtd the stvdy of the snBtomf 

ef plaati here been my farounte occtipeCrao ii» wHtade, nor 
had I oag rotBstioa ta rahject that, which wat mdertakea 
milj «a a recKstjaa, ta tbfe oattce of the psblic btft tame 
CBnau detnk having occorred, which appear to nieiMt we) 
fcaowa, if yap think them worthy a pUcf ta jetf fTC^leot 
Joamal. t^ are at your aenlce 

The very exact dcKnptioD that haa hepn ^ten kf mattf Dificultiei n 
inteUigent betanifta of the growth of in&iirpttRt,'fi*oA*‘^**'^' 
the tana the seed w i^ie for the Earth, mdm it aspecM* 
tmy for any one ta r ep ea t, whht ha* been |a veil detailed; 
hut there are ci»na«e pa rt t cnl a f e, pr t o ot bt g ^le tune, of 
ahioh little iea«d, and itiU k« aodetAaed; vU^Jtbava 
Voi.. XXIIL Re. IMWairV, ItOg. M . 



GEOWTP Of SUDtt 


l6Si 


Tmpragn&iiAn 
of ihe i0«4 


OutvtM form 
of etM 


^0 distinct 
or^iAi atUcb* 
io| th«*9oftd to 
theieod vested 


long n94* my pamcul^ •tod;, tboagh I havff had to nt« 
coanter diffii sltieajKit > Jittlftdiicoungingf and in the iq« 
vestigatioo of whuktocK pat)«Dce ]» cequ>rci)i m 
ter the ipoat laborioai •tndeots; beaide tbe ^o^aamAy of a 
isoirt powerfuIjwUr microarope feRopake dbieetet to which 
isaddedt ipiprqp^Mtrapt gcnanilf p|i|Hiad^<nd iwhtcli t 
eauies it grealiy to excel in clearness of •hkku 
T he nwe e tig e tion ] tnwB tst “ The irapregaatuMi «C> the 
Peed; Md the hist shoobng oC dte ii^ant pleoti or4cather 
of the genne or vessel which praredee it.”' It hi elnost i]i)> 
possible to etcertain thp exeet tinte i*bfk the seed is first 
formed ta the pencarp I have atsmys found thm IR the 
winter btid. where theie is any large enough for dtiaeeuonr 
It IS most curious to are the se gsels , whiob may pH^rly be 
called the bfe, traemg thinr wuy to each ftowef bud ,< for g 
aeed may be said to depend ■lor perfection ou («o teparatf 
okhrmM the one lo which life /rst enttn tli sftd, ohen 
the whole outward forawppeart to'be perfe^ed, aud the 
secosd, when the impregnation pi the seed talcgs place.by 
the npeuag of the pollan, os 1 she)! hereafter show. 3m 
wlien the life enters, it leaves a Uttle string, and afterwnn) 
remains a long time in a torpid vUte This stnpg 
the corcpluoi, or heart of the seed, so called ft • 

the cradle of the infant plant. ^ , 

The seed IS attaclipd to the seed vessel b) two distinct 
organs, which the first bnUawts have agieed to epdbtbe 
uml4ieal cord^ bi|t I tbiak they are irnpropedy so napip^ 
since they do not convey the nounshmeut to the infant 
plsnt, w)Mcb u wholly the office of the «ermdt*e< 4^ Peotefs.* 
Tim firm H. I, concore, life of the plant, «ncfcmM>> 
ont ^ the ^ast diWf ead widi jt aanpufird, every alJiei^iMh 
nay by d^r*«a b« eradicated! aod wiU grow ligaia.. 1 ha*« 
tried ^ er^eiWfat 0 B.aiaay ftioiaands, and maser fitdad. 
Themdeboote simple vessels, cariyiog a jmee >of a parb- 
cahWjHltvKf are to be traped in every part, lywg bea#eca 
the wood and the ptUs, has plainly rfKMra>thefir 

copneqpence, by denyiiig theahtothe leaf bud, <8iid‘wfaat 
waaVd taka the leaf J>ad Qs find * .^^nse, for it 
|itiiTtfn aet tie but Pcfiiidopae4toMof mstincg^ 
aw* cwmttl teacims it to pats by bad.-and proceed 

Ig 



CMWra of tcBM* 




to the femilc 6ow«r, wbere it eitabhslies * new life tbn 
seed This life will enAUe it grew, W not gtse life 
kgiia» entbeut impmgiMQDD. Tbeee mselt ere the life 
therefeee, fiwewfaiHteM (tonet-b mch ei grow, end ellroet 
threads rpeeoesd. in ceibag it m, I oolj express whet its 
oAqe seems te.dvMMii HiM Moe^ it «iMd 7 '»md gelled it 
the circle of pro p egiiio n . 

Thenextwrgeo. thatattMbes tbgeeed to the seed vcesel, T(i« itenrldi* 
coBSMte^ the oeonshug Msseisr I ea mthor lucbned to »» '•**•>• 
think* that these proceed frea the moor berk at feast 
the; me; cevaml; he traced tbenee after the lofent pleat 
has left the seed Whea latrodacod tho; eoternot tbesotd 
at the same place «the life doei, they come not lato the 
corcalomi hat pawit» md spread tbraeelsa aver a mall 
spot below it» atneb )s innbly of a ditfereat ostura frea 
the rest of the soed, la fennaceoos plsots it it yellower, ituoM at sseh 
and yielda a atlk white juioe, bat m other seeds it w whites, ***^’ 
and gives a fdBtiaoiis water of a iweetwh uistf Probably 
the vessels eoatc from the froit jUUd «t(A thu jniet, wh^ 
medlCited with that part of the seed (whwh very apparently 
dissolires) feiey together font) a noanshaent sated to the 
inftiM ptant. 

Whim ftw-seed u s« fir perfected, it reaBos ta aa si* 
most torpid state, or growing very little, while the Aower 
expands duly, and the stamens are hsshly adranefog to 
their perfect state It is now that beautrful process takes Ontrsctioo of 
plaee» which, by aa almost imperceptible coatmebon of the ^ 
lo#er part of the pistil, raises the joice to the pwatel, 
whenoh be seen hangiog io a large glotimms drop, 
bat wAsdh nares fells. As soon heworer as tife beat of ^a 
mffedaf cmms, this jnioe, which n peculiar soothe plstiU 
retfeas ^a« ’W>to the tube, tho c oB t r ac t iw ct nildg with ^ 
the heat diat eaased It. 'fins ti aentipaed awh dnfjdll tbeihs mliii of 
Btaanoanre npe. aod ready to gtra ottf tfenr inlenor pBSNgw ^ P”*^ 
dev. she ga a iar part of which the pistii is always-aaplacah^*^ 
astoreoam; andgstbo poUep Tpc^Pires only rnmmM to 
burst It, It sooa yislds that flnii sad lap^aeptiblo^m^ 
whi^ qwcl^ s a vMxf and artray adth Ihv'hrfers s iv aih ws d » 
lifoU, forteip emnldnadoa hfaa p s w^ft f sad sfe a ii / ar fey ( 
a^obty, diet It po loMas nm 4Mm didratevior of the , 

• '’‘Msr style. 



1fi4 


OMWTR 0? 


«i»d touehM the nerte of life m tbe^ticert of the »ecd| 
but ths 9fs$el thcots Jbrih tn the voet aarpming degrett 
fohDiog directly a species of nmrjsr iooik within lAe olMd, 
^ h' vhith iR lest then two days h often oompietdy Uledi though 

art npe perhaps loin for many weeks before u» w absolute 

torpor. This circolsr Mrre \$ aooe ctmead^ by on exerewt 
eence that hides tt» but if the corculim is divided with o 
fin# lancet^ the circular hook it diacorerablc) tilt the young 
plant It near leeviog its cradle or i.eed* At the ttom of the 
hook the cotyledons giow» arid the root shoots from the 
curved end 


Chsnt^of pM« I'he plant nay he now said to he in tlie seed in a con* 

tvrein leaving direetidn ttom that in winch it will at e future time 
tiu leed ^ , , . , » • % 

gi 0 W| tmce the root is abore> aud tbe stem below but 

Nature has provided for their change ol placet since it is 

effected as they leave the seed I liave mentioned before* 

Nourishment that the nounshmen! oi theinlaot plant is medicated be- 

of the plant ^ween the juice bi ought lo the nourisbiog resaels* and the 

pec^v spot in the seed Ibu Injuid tcntioues toaboundi 

indeed thp lolant plant oiay be uiid to rrpaee » till the 

loot has opened the wholct or pdrt ot t|ie seed. Tbe root 

Eopi sttioss then changes its directioii* and runs into the egrth* soon 

pump up the fofmiug u number of stringy hniri» which seive as so many 

nounshm(.at liquid nounsbment fiofo tbe earth* 

while the plaot quickly shvws, by the rapid ptognns it 
makes* the advantage it receives from its change of diet g 
for it soon raises lUelf fVom its proetri^ posture* emerge 
from the seed, and ^ proper directiM* 

Prove the 1 «uld not interrupt my account of tbe growth of ihp 
veavsl Bvitem young plants though my IfMOT was written umdj to dftaU 

(he hmt ateps* which arw | Jbeheve uoknowq* toii whtcl»> 
confirm ) think oioat tfaoKHighly the irttisl system, though 
some of the ryngeiWMea evdar# give* if possibly a morw 
conviuciog proot of it The pntd runs up from tbe^sfed, 
biang mostly ttagte* a&d tbe jmee of the pistU W oo ether 
way of rvocbiDg the porotal but pa^^wng through the eced^ 
which It does without producing any effect, or filling up the 
Mcancy at the top of ibe cqiaulum But ih> semier doeq 
this btme juKe get mi^fd with the flower of tbe pollen* 
wtoch dissolves m it» tfaon tbe vmd beromsi tht 

liuok 



Moirrn or mum. 


hock }f aocm formed^ mnd tbe jwof pUftt fwed to 
life 

Thty who doubt* thot oaicb port of the plant hu its 
f^mt juteet, proe^e du tg aad Appertaiiung to the pro* 
duce of ctfi partalooei thee ts* the wood* when ukiuf to 
the flowenng ptftffiroi'iti juice eu/y to^hriR the aUuMO* PccoliATliueei 
the linebf life to the pistil * the berk to form the ci>» 
ruU I would no longer deny their Mcot* if they would 
dmect, end TCiy touch nigoify the i^rt of the perieurp 
juit eftote end btlo^the seede* end seethe ettresie ptim 
nature t kcs* that the juu tir ftu) lu no maimer be mixed* 

I have drawings of jhnnst every diderent /ormtd Jfmpes^ iu 

these parts* both English and stoite aud 1 think I could 

prove the truth of this assert on, without htTmg recoune to 

the rcttonaila of the raalteri which «oo)d certainly tbow 

the impossibihty, that such parts^ so different m tbeir ap» approiimte to 

pearauce, so opposite lu their tciidcnry, should grow from ***' 

the ume Tcsieis* and proceed from the seme jmcei Ma« 

ture gives ds also a proof of the confusion occasioned by 

the mixture of the juices in the double iower* which owes DonUe Aoven 

Its deformity probably to this cause only, as I hate always 

found, on diSSechng and comparing double and smgtejtow* n,ent burtmf 

ert of the lemc species fogefiler, that, when it is the pistil lUsfinwvesieS 

that fails, the style is ducovered to be (aril fAe spAo/s nmy* 

So thdl the juices can neither past to the stigino fot hnpr^ 

nation, tior return again to the seed but whea the stameot 

are inperfect, the seeds are often found in the pericarp, 

but thi^ bem hare the void m the cortolnin ffHed up , and 

I hare ^eo seen the lauer ><.s«el of the stylo hntgiag bke sndnixmitho 

a dlil As thread in the ruddle of the seed vessel, and a con* „«• 

fusiOh fMible 10 efery pait, whKh seems to prove agmeial tten 

taiiture bf the juices, from tbe exeess of eoanifciMit 

htrsttnf the dUiedte fibres, that co&taindd eaeh pecaUav 

liquid 

I tueant iiot however to enter into this digression, as it is 
a subject that roqaires many drawings to elaicidate it» tad 
more reasonings than a sbort paragraph WiQ admit ofi I ra* 
turn therefore to the infitnl plant, thd shall veothre to add Tbe lose of tbe 
a fhw of the ImntmStable cyperftf fMs made to prove wha* 
fher «bt» oerd Of fifk ft HOhMilly c^led stmblbesl 

€Ofd/ 
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tordj le or II oot the life of the pilot I placed a bean tn 
the card)} and erheo tbe infant piaot was ready to lesro 
the leed» I opened it with a fine lanceti aod cut off the 
eot}ledoDs» juit where tliey join the heart and-the cirdulur 
hook I have before deicnbed. Tyti^ a piece of thread* 
easy to be broken* round ihe bean* I replaced it m rite earth* 
The cotyledon! grew again* tboogh higher up* but they ap** 
peared eery week and iitkly for mne time. 

I then placed another boon in tbe earth, and at the uzne 
age I cut off the root In a few dayi it grew again, and 
appeared perfectly h^lthy 

To tee what the effect of taking away only the aounih« 
ing vesiels would be, I teparated and cot them off from 
each iide of the bean, but the quantity of bain, tliat grew 
from the wounded pert* and attained the moisture to cod« 
vey noun^huient, and supply tbe place of tbe part I cut 
away, is almost incredible 

1 now took a bean about four dayi in the earth, and 
opeuiog it with great caie, 1 took out with a fine lancet the 
paK which 1 eateeui the coid of life (See PI V, fig 1, //), 
that isj the part which ciosied the corculom, and ibot forth 
on the lirtt impregnation of the plant Tlic whole do* 
cayed 1 repeated this more than a doaea Umei, tbe pUot 
always died 

1 took a fiowcr of the lihum species, as having a large 
seed vessel easily attaiiKd, and, being caieful not to stpa« 
rate it from the nounshing veaseU, 1 divided the baeof life, 
cuttiog each thread between the seeds, lu seeds were 
never impregaated. 

1 now tiled the taking the nerve of life frojUL. the^t^tmut, 
the walnut, acorn, &t«, firat opemag a seed wMAeal loacA* 
ing the nerve, that 1 might be assured that qpeoiag was 
not tbe cause of its death Tboac wbwh 1 took tbe 
nerva, aU died, aod tbn olbm, that I bad merely laid 
open, lived, it is od 1> at the first begiomog.(/ life, that 
the plant is to bw killed by this process, when older, if ^e 
neriea decay, they shoot oot above the dedinii^ part, and 
run lato any part of the stem that is pure, to preserve them* 
ativea. This is tbe source of life in very decayed .trees. 
Ttai ii the oausa of adouble pith« or at kaat of the sppear-* 

aace 
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Rxice of it, in many trees Thi^ also in many grasses Ufta a Double 
terv particular appearance I ooce tound lu the bpuog 
tour yards of the poa trnuhs with a root now and thcn» tte Pot trlfltln 
whole dead, baton farther txaniimug tlie pUnt, the end 
i irthest removed from tht loot wua beginuiug to shoot On 
subjecting it to the splar uncroscope, I louod ihe nerve of 
lile bad run in one diminutive btnng of vitseU hiar than a 
hair, of a blight green, and defended from the lucletucuvy 
oi the weather by the deadened pait »ooii as the miid« 
nebS of tJit season permiUed, it bhoi forth, thi. rest of the 
pirts were adi^td hy dt^ietb, and decajed lell otf 
I have many curious bpecinieiis ot stems in which the 
vessels of hlc have beeu toimd out o( their natural aitua*> 
tion but It reqatres so manv drawings to give a perlect 
idea ol them, that of course such a work as yours could 
not admit them I once traced these ve>bels Iruiii the stem 
to the apple, and thence to the hut lu the seed m oue btriug, 


Vc^<e’< of life 
turnea out ^ 
th«ir oftiutU 
situstluo 


but this IS extremely difficult to be done 

1 shall now conclude with tioticing two extraordioary 
pioots of volition in some plants difficult to be accounted 
tor by mechanical foice only I divided a bean into two 
pieces, and planted that halt in which the young plant is 
found In five day^ the stem had forced itself out at the 
usual place, but the root had taken a shorUr rood, and 
come out at tlie truncated part as more immediate to the 
earth What mechanical power could occasion this difRr^ 
eoce ^ I took a beau tti health, that had jubt quitted the 
seed, and cut off the root. The nounshuig vessels had 
been dried up a day or tao 1 wrapped the truncated part 
in paper, fearing that it would throw out hairs to nourish 
Itself, and then replaced it in the ground How great was 
my astonishment to find, not only that the bean lived, but 
that the nourishing vessels had rtats%med iheir offiit of sup* 
porting the plant' that the bean, which had been perfectly 
dry, was now as oioi»t as in its earliest state, and continued 
to support the plaut till the root had again grown, mod 
forced Itself through the paper * 1 have ever been an ad¬ 
vocate for mechamcal power, but can scarce reconcile these 
two instances to such a cause. 

The vanout names given to the in&nt plant and its dif» 


P/Opfs pf Toll* 
uoa la pliJUs 


Kourisbini 
vessels roftm 
vhor ofiee* 


foreot 



otdwrn or ttstn* 


ftrent parts have made me very tinwitbog to fia on aavp^ 
pellatioD^ till it u ascertained whet oti 4t$ parts aad ihttr 
nns, as T cannot but imagine, that to many vanons appeU 
latiODS have the effect of making those that write Uitintelli* 
gible to one another, and much more to to those, who wish 
for information without much previous study I ihall add 
a little account of the names oaed to the sketch annexed, 
which will, I hope, make the parts easy to be comprc* 
headed* 

Yoor obliged servant, 

BeUsvut$ nsarExster A* IBBETSON* 
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I ig 1 « Representation of the bean o o the aoomhmg 
vessels E to n the seminal leaves, of cotyledons* 

/ to / the embryo what I esteem the first thoot which tile 
nerve of life makes, when it enters the corcnlum, or heart, 
which IS more easily seen in the teed of the kly as at fig. 
if, where it crosses the empty part of the corculnm as before 
explained 

When I took out the line of life in the bean, it waa the 
ttro vesoels within, from / to / When m the lily, fig* fi, 
I merely divided the line 4 prevanbog that comiuumcabon 
from seed to seed, and not tpoehmg o o, which 1 tbmk is 
the noundiing vessel, as may bo seen at fig. 9, o, vdforo tb^ 
enter* Pig 4 is the seed of the goos^rry, e the nomsb- 
Rig vessels, / the line of bfe» and as the corculum, os heart 
Fig 5 18 the heart taken out of the seed of a ebesnot lie 
the circular book, o o the nounshiug veasds, and 1 1 the hne 


of life, which I took out where it croases the heart at wi 
In almost every kind of need it showa itself differently. Iw 
many it enters at or near the stalk, aad mm under the al« 
bumen, or ootward case Having much mm studied na- 
tare than botnmcal works, which indeed 1 began vmh, bU 
I {band that they tuduied me tfi embrace a system, which I 
leiihed much to avoid, 1 have Ance trasted to nature only 
t hapa therefore to be excused the eontradicbttg uy on^ 
as Imaj truly aay 1 have not advanced t thing I bairn nut 

tried 



t Kt J 




on TKE ntincitiDH dr 


tned 0 Mrmber of ticnes Y«t I ra but too teasiblr bow 
open I am to deception^ and it u with a mi feeling of ktt« 
tnilftf I #Af tbtae OfiintcnB. 

That the life of the plant la pecnhufij reaident in the 
vesaeia that run in a fireatar coilecboo betucen the pith aOd 
wood^ or medulla and liber» it moat ationgly proved 
themaoiitr in which all fiuit is killed^ it examined the 
tuormng ^er a sodden frost. It as not the esfaKa, the 
fy:tf the Of aba, or the i/rda that are hnrt, but the^fbau/e is 
struck with denth And if the putil is e^ amioed with cam. 
It will be found, that it ia tlie /laa ^ hfe which la deoayed* 
and that this h the first part tn which moruficataoo coCn« 
mences The peculiar U^uor of the pistil toms to a Mood 
red, and the vessela tliat run up to the pomtal turn btecL 
I have marked one at fig 7 just taken fiom the tree, and 
killed IQ tbe last fo^t The dark lines in fig 7 , which is 
dead, ahow the black and red vmels mentioned aimvc, 
these beiQg ycUow 10 ihctr uatoral state, which is ddincaled 
at fig 9 

It IS almoat unnecessau to mention, that seeds mnsl he 
exaiflinhdio tbeir first foimatou, to show the line ol hfr* 
which, when mice it has done its oiBic, dtiachen itselt ]i 
the seed ia boiled, the hue of hh ind nounnhaig vessel > vil) 
mark themaelTea by taming a daik colour In very smaU 
seeds the mouth is often the best dissecter. 




0» ffie Persprrntwn Pimn Bv A Imctsoh, 


SIR, 


As my first paper u short, I shall venture to jom to it Pfrtpinuoa of 
an incident, that has sarpnsed me not a little, and that 9 ^^ 
cnay perhaps from its novelty be icci ptahle to your readers* 

1 bare long entertained great doubts retpectiug the etapw>- 
tation of plants, I mean not that msensibU perspiration 
that wiU s h ow itself by throwing a mist on the glass thm 
foveri itj bnt that which Bonnet iniiots on, and whfeb Da 
Hamel wagbed (which m t4 hours was douUa apfi tnrblc 
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the weight of the pUntt e>en in a sunjlaweft wbieb m the 
heavteAt of plants], aud my experiments ha?e so folly an* 
iwered my ideas respectiog itj and etm^rmed my doubUf 
without however throwing the least blame on the very per* 
feet experiments ot theta excelletit botanutti that 1 shall 
hdve the greatest pleasure in offenog you the result* 

Doubts ra* The constant habit of watching my plants at a very earJy 
cyecuiia u hour in the fnnrning»an<l examiBtng them with very power¬ 
ful micioscopesi had almost convinced met that the idea of 
their pcrapmng was amistoLe* sUlIt being acknowledged 
by such excellent boUntsU^ it required the most ebsith U 
conviction* to gam courage to deny a fact so umvertally u« 
reived as a truth I rise at a lery early hour, and had 
oUen observed, that, when tbereVas no dea, the leaves re** 
maiiied perfectly dry, though examined with a powerlul 
microscope, that when plants remamed vvuinu doors, they 
collected dust like an? other iurniture, and that this dust 
was to be blown oft with ease, neither agglutinating nor 
sticking, which it would do it paitiatly wet that, utter 
placing a leaf for 4 houra in the opake solar microscope, 
though it was so placed os to be id its growing state# and 
was magoified so git^ly os to show both species of pores, 
yet 1 could never see the smallest quantity of moisture 
exude, except what 1 almll uow meotion, and what I aup« 
pose may be the insensible peispimtiOD before insisted on 
IniensiSIe per* Almost every leaf, il subjected to a Ui^ magnifier, ap« 
spirsium pyars covered with a very fine scurf, which 1 have seen exude 

as water with the oxigen it is continually giving Out, as 
long as the sun shines In a very short time it turns to a 
Taken back jelly, which is, / (hmkf received again into the same pores 

with the dews of the night, and which I doubt not helps to 
form that beautiful Combination, which changes dead and 
unorganised matter into hviug bodies, fitted, as Mirbel 
bettutitully esplc^8ea it, for the support ot the ammal ere- 
This Very tn- atioD But this is so tufting a perspiration, x)mt it will 

merely account lor the dew, that appears when a vegetable 
is placed under a glass, but will not raise, or tn a very 
alight degree only, the bygiometer placed withiu it« 

These doubts suggested the idea of inveiitgatiQg tha 
matter more thoroughl), aid I set on foot a Dumber of ex« 

penments 
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p€rHneDtSf winch 1 ^lall now iletmU prefacing then w^ 

«u observation which is nece^sery to begin with* because it 
uoneoftbe signs given oi pm|Mration> which I canmt 
mssent to. Hales and Bonaet both observe, that, biiviog 
placed a plant under » glass, tbe water after a time mo 
down or bedewed iba glass Put a wet sponge under a cy« 
liodatr Md It will produce tbe same etlett» and yet uc 
should not say, that the sponge perspired, but tliat soma of 
the moitture within tbe sponge had evaporated, and was 
condensed by tbe cold of the glass. In short it is merely a 
jign, Uiat the objtci thus conhned %%/uH^mwttnre^ 

1 shall now mention tbe expenmeuts lu tbe order in which ExpenAcais 
I made them 1 wished bi>t to piovi, which yielded most 
moisture, the earth or jRsiMi 1 placed a small rose iri e 
uiideralaige glass tu a pot of earth, placing at tlie same 
time Captain Kater's excellent hygrometer* with it, which 
then sto^ at 6ZQ from excess ot dr>ne^ In 8 hours tlie 
moisture ran down the glass, and Uie hygrometer was at 
1100 , nearly excess ot uioisture 1 then took away tbe 
rose tree, and, diymg tlie glxM, I put a put oi fieali earth couifaxedwna 
the same size and weight, and wiUi the hame urrongeiueDL ^f^***^ 

In 8 hours tbe hygrometer, which bad been put in at blfi, 
came out 1049, or 433 more moist tlian it wa^ when placed 
there It was the earth therefore, that gave all that excess 
of moisturei not tbe plant 

The next trial was made by fistening down a laurd on a hml. 
branch, and pasMOg it through a piece ot sheet lead, with* 
out separa^Dg it from tbe tree, making it to bt a very large 
glass cyhnder, then lutiug it round the lead, and at its eo* 

IrauaN to4e^ out the circnlation of oir, and prevent the 
wgt wapour frooi passing upwards Alter 8 hours the by« 
grocMtar was 190 nearer to dryness than when placed there, 
and though the glass was steamed, it did not run down with 
water, nor could X# with tbe largest magoibers, dueoperat^ 
dewdrape on tba leaves. 

1 now tried a vast nuoiber of plants with tbe eame resnlt, and ea ndom 
the hygrometer wMr showed an lacreasr, which it would 
certainly have done, bad tbe perspiration been so excesstva, 

* far a dsicriptiea of this hyfroaetef, les w prwint number 

and 
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•od it fDU&t hftve b«en perepptible on the iesTe«> bat Ihit 
PeripirttiOQ irea eo far from the ci^e, fhac the arorf before menttooed 
\ie not to be teen • it had eertaioly aiV tettled m dew wtthm 

the circumference of the gleaei 

I felt now perfect toonctien, thotri^Wbt able to account 
for the mtntcken ^tnvm that prevailed, till walking one 
fcMpiration of morning with mv luicrodcopr in ray band»*I found a peu 
thep«ft plant coTtfred with bubbleo Of water, and there had cei^ 

tably been no dew Here then was perspiration I direct)} 
wiped off (he drops, and coienng the plant with a glass, 
treated it in the nine manner as 1 had done the laurel, and 
many hundred of other plants In a few houia it was again 
covered with bubbles of water, and the hygrometer mdt- 
tried oibcn of eating extreme moislure I then tned a number of the same 
the eenur bill but witliout eftect, no bubbles wire to be seeiu I 

now concluded, that ^ome vegetable^ did perspire, but that 
the Humbert wiri fiw 

Talking to a friend of the conviction 1 had gained, he 
intrrttcd me to repcit a part of the experiments before 
him, I contoiitcil, nnd hiving first prepared the pea, in an 
hour or two it was coiered with bubbles, but my friend not 
bnug yet inivcd, I rut off the branch, and laid it on the 
tabic by ytk, ftirfit) thi bubbles would evaporate in the 
open an In an hour I aas surpnsed to see them turn of a 
The supposed milk white 1 then applied to my solar microscope, and 
hiibbiaofwi* found, that the bubbles I had taken for trover Vere a 
muH pUnt^^ cryptogamian plant, having a regular stalk, whidi did nbt 

however raise it from the le^f, for it was so heavy H Ap¬ 
peared incapable of rutnc It lies like a long bubble, dfes 
in a few hours, and is soon succeeded by a fresh set 
Thu pUnt ds- No person could in it^ first state take it for any thing b^t 
fcnbsd water indeed so completely did the bubbfes reseoib'le wa¬ 
ter, that thi smallest touch broke the film which covered 
them, and then liquor was expended Nor would any one 
believe it v.h'^ not water, without seeing the stalk On whic^ 
it grew, or nithout beholding its change of form* Its last 
tt'Kti. an almost hard and long ball, which soon drops off 
It IS to be ^een by a common little microscope, though 
stronger powers are riquired to view the whole process, 
Cfj,cuaMy the dialks But so entirely does it cover the leaveti 

that 
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that it douUat the ««ight of tb« pUoti causes iha bjrgro* 
pieter to indicate extceme t&oistiire> acd^ cMifioed under a Tts li^Mrevc^ 
glust much of its liquor evaporates, condeiiscs on tbe in- 
tenor of the glass, and mai down on every side« I have 
since tried every plant specified as peculiar for their eaees- 
srre perspiration by BooneC} Hales, and others, and have 
found them all loaded with the cryptogamiao plants so 
that I have not tbe smallegt doubt, fbat this was by then and hu been 
taken tor perspiration, for what torrents of water would be ftf 

necessary to supply such a rramptfetia^ ’ the air would be 
constantly loaded The possibility ot the mistake any per¬ 
son may convince themselves of, and how ver> likely it was 
to happeo, by tAiu,{ a pea plant, a sunflower, aud a num¬ 
ber of other plants unnecessary to mention 

I said,that leaies had two ipMts 0/pores, the first targfp LssTei have 
which aie open all the night lor^the admission of the dew, two kinds of 
tlie second smaU, from which the oi^igcu flows See PI V, 
flp repreaeotmg part of a leat suifaciently magnihed, to 
show both sorts of pores It is Trom the smaUer that tbo 
jelly I have mentioned proceeds, for when the oxigen is sa- 
tuiated with moisture, it will naturally give it out m pass¬ 
ing these narrow apertures, and this is that sourt which ap# 
pears, when the leaves are not covered with a glass, but 
which flies upward, and is condensed on the interior, when 
they are# 

1 believe almost every air or gas has rooisture, and that a Effect of a 
full atraoA of ongea directed against a glau would cover ^ 

It with steewu I have just tried the expenmeat, and it bos 
sucseedodi It will of course depend upon its being nearly 
satorated with moisture, or not, and upon the pretsuiw ib 
afterward receives 1,* have endeavoured to coadense my 
eobject as much aa poesibie, without I hope rendeting it an*. 
inUlligiUok Should I aee this in }onr first pubhcatieo, it 
will serve as a biat to give you a farther letter 00 tbe format 
tion of the leaf, and the winter bud 1 he Utter certainly 
IS of tbe first oonseqoeBce in botany, and may tie called tba 
first source of lift t 4 tbe vegetable world* 

Ypur obliged nervant, 

A lBfi£T80!f* 


in 
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AnJihTM OF SOLPHiTS OF BAKTTfiS« 



On lie AnolffSts of St^Aa^ of Barytes By Mr 
i UQU90H ( ouiMUiisuUed ^y ihe Author 


Sillflunr 
Iwr^W I of rt% 
ucuffi^ty aiN 
cfiftaatMl 


ni« A« rm- 
ponut 


Its empm^ 
Ci«naemfbin|* 
!• varKiua au 
tboct 


1 IIL mialy'i»» oi ei barvtet lias engaged the at- 

tciLtJoa oi niati) diaUo|^msbed chem U, \(*l tlit probleiiH 
though of ottby tfoluiion^ may be cou^i h I «i» still unn 
solved) biDce ilie p rate it discord m » p ivuiv m their r - 
suits Tiie accur tc dewimirMi A .di ivc pro| i** 
Uoob oi Its u ' * iuciit as 14 < u heiBital or 

TntDeialo;*iCHt • mitlir oi t*eH ^ corjsidero* 

tiouI L it the soluble ciin •iiiahor v* being them* 

sehres ireportant mi nincurv oi \uA\ i4 i rtitcctiiig the 
presoDce and ascertiuiim^ tl r c,u nritas ui suipliauc acid m 
any com pound by v product m o« aulphate of baryte* « 
the analysis of sulphate of bir\tes it4elF becomes an object 
of coundeiable importance» md miolvea in it the accur icy 
of the analvsis of almoA all compounds )nto which sulphur 
or salphunc acid enters 

M ithenng* Black, and Kliproth, who hare examined 
the cainpoeit*on of this %iec «ith Kirwan m stating 
it as composed of sul| hcnc uid 1J> iai>te6 67 « 

According to Fouicrov it is composed of acid 94, bar}* 
tf s 66 


According to Then t u id *5 18, barites 74*82 
According to i>f itholUt n icu i7* barytes 73* 

And acco'dniL^ to tbi trxpfjmuius of Cbenevix, of acid 
23 5» barytes 7b 5 

Clement aihI l)e*^raics, tn consequence of the discord¬ 
ance of these result'*, i nga^cd iii i senes of expenments, 
which.appear to hut' bt'cu conducted with great care, and 
tfoiu which thK\ com ludi, th it ^ulphate of barytes is com- 
pObcd of and barytes 07 

And Klaproth once more levised and coiriiinied his for¬ 
mer sn^lysist which 33 acid and 6? barytes, as the 
composition of this salt 

Iho Ubourt of these di&lmgmsbed chemifis, together 
with the geierai accordance of tbcir resuhs with those ob¬ 
tained 
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taSoed Richter, Bucholz* CU)6eU, «i)d others I have 
not particularly quoted, mi^hthave been aupyoMsd decisive 
of the queation, yet in a memoir on the compoBition of 
alum, subsequent to thet of Clement and Deaormes on th» 
hu>tic wilts and posterior ai^o to the laft experiments of 
Klapioth, Messri Thenard and Board have adopted the 
p'*oportson of 26 per cent oi sulphuric ocid tn sulphate of 
< i9 the mean of the resoUs obUmed by one of them, 

those ot Beni let, after experiments condncted with 
tl . reaUftt car 

qucbUc^ i< > I . si»ht>efor undecided and Oiriswnof 
In ^ tnvsel iced » as o ixp-rMninis o*i ^he 

*t lit ti ci| i* tiordants em* 
ployed in dyeua' li < dio piint ^ 'u winch I had lre« 

^uent octision Xxf ih tun u ind quantities of 

vaiious ^nlpluua ^ ( w i tuu (he neceiCty of setiM 

fciii t»sclt Ubpci i ^ the CO uposmen of sniphate of 
r>tes by direct experiments, the paiticolars of which form 
the subject of this paper 

'Jn rompariDi; the icanlt >f the different expernnents on CompsntiTs 
t subject. It will he seci fhtt, with the exception of n fin 
those of Thcoard, ]>«.ithullet md Chenevix, they all ™ ^®osJys»* 
agree iq tfatinii; the pioportion < acid *jeiwtr n and 34 
perceuti theuitaii «( uic i hoh rd h\ le' Jie greater 
nun uer, making i* loui Klij^ioth i innent and 
Dcsormes, and ** i * I ih ti>iiipo<,itiDn of 

sul|.hate orbarytis, ^ « ii i* t <iiSrriiU and ni¬ 

trate, and as this uiv' • i ' i. u oucc sininle 
and wobjqrtiqnable, I ' 4 ’ i * the lir&t lostance 

exactly. 


Carbotu u of liirjic 

One hundfed giaius < >onite of barytes were dia* eatboruteef 
solved in dilute muriatic ai •\ all the precautions ne* ^>t^B 

pessory to prevent the do Uion ol the solution, or lees ruuc 
from too raiMd disengagement of the carbonic acid When 
the eiferveecence ceased, the last portions of gas were ex« 
pelled by a momentary exposure to heat. The loss 
amouuted to 21*65 gnins The expertment repeatedbn 
50 grams of the carbonate gave 10*55 grams, or 21 7 per 

cent. 
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mat and a third Fxponmant 91 grams The mein of 
lhe«»e revulU the proportion oi carbonic acid in 100 of 
cirbonate of harytf^ 21 75 grains^ a qnantitv nhich dtf« 
ftrraoalv i of a gram fiom that obtaint*d by Kiapratb^ or 
Clement and Delormes* who make it 23 per cent 

2 rin iiimuUc soint on> contfumng 100 grains of carbo* 
nalt of barvtee, wii« prttiistated by carbonate of ammo* 
nu I1i€ precipit ite» well washed and dried at a heal 
below 1 ,^ nit too, weiglud lOO 2 grams 
5 Oiu buudrcil grains oi j 0 ciibonata ofbaryteSj^ 
pitxipit (lid frori \ery pure muriate of birytesbj carbon 
nate oi aminoma, and dued ate tcaipir4tijre somewhat be* 
iow igmtiou, w( rc rcdisbolved 10 dilute iDurutio acid, and 
the losK of weight i artfully asccrtuined The experiment 
r«|Kaieil affordi d th* shidc result aa the preceding with 
thi native tarbonate, establish mg the identity oi the two 
eombriutions, and proving, that cutbonate of barytes both 
nail Vi and utihi ul is com posed of 

Cnboiiic icid 91 7S 
UaryUs 76 25 

100 

7N ttraic c/ Borfftu 

One hundred grams of carbonate of bar} lea, dissolved m 
Ditious uid, and gi«i(luttllv evaporated to dnuess, adorded 
132 grams of nitrate o* ’)ar}te4 Tbe esperimeat repeated 
CD Ufger quantities, with a view to the preparaUoD of this 
salt for the pui poses of antl\ou, gave precisely the same 
results One hundred and thirt}*two grams of nitrate of 
barytes ihertfore contain 78 25 grains of barytes, the quan¬ 
tity containrcl in lOO of the carbonate, and 100 parts ofth^ 
mtiate aic compos* d of 

50 3 barites, 

40^ acid and water, 

iOO 

Otcnieot and De^rmes obtained IM gram of nitrate of 
bacytes only Irom lOu of the carboPHtOt which gives for the 
compositiou of DiUate of barytesi bO barytesi 46 ook) and 

water 
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5^atei It 1 % here our etpennicnts chiefly disd^ce, but 
durcierice does not amount to one |>ei cent* and more 
pertut iCGOrdauce will haidiv be cvpeettd bv tbo«e> ^Iio 
urt 10 tlu Imbu of makin|j such cxpciimenU 

Sutt^haie o/ HoryUs 

One hundred gi nna of <arbonte of bur^'^es wire dis* Mururir ^olu/ 
snivel! uiinuMilic icid, iii a platma criicibli, and 
pit ited Ln ^uhdiuui icid \hir ^low and canlid e^apo-jiun acid 
ration to di}oe‘>^ lh#* iinoble wiu exposed to a mIhU* luat 
dunng hill in houi| *md lUtir nd^ wi.iihed "1 le caU 
cuiid ^iilph Ui cl 'unounted HO 0 grains 

2 One hundred g juns ol intritc of barjfeb wcii do-N“ri‘#*o h^ 
composed bj solution >f sulplitti ol ^odi added u» i xccs* Mk mH 
and the mixture genti) luttict flu piecipitite wcU pin «.ut 
wasbedi dned, aud i ikiticd, Mu^licd 0 gtuins 

rvow 100 i;i un» of carbounti of biijUs coiiUui 7K 2^ ( onto mgu 
gnnns of ba}t4S, ind pioduce MbU grams oi Lakiiitd ^ 
sulphate ot barvtes* 

And roo giains of nit ate orbir}tc6, coutaiuiig 59 I 
uraius ot birytes, prodme H8 C of xulpinte , 
r rum which it follows^ that sulphate o( barytes u coin^ 
posed oi 

^ulT>bn<u acid » 04 

Biritta » • G 69 O 


100 


The results of the preceding evpenmeuts, eteryonerf 
which was caiefull) ippeated tbipe or four times, and their 
perfect accordance with tho«e ol Witheiing, Klaproth, and 
Others I liavo already quoted, left no doubt of thur accu^ 


fne caos^ of 
th« di 

emitient chy- 
flDiu sought 


racy on mt mind 


Aware howeter, thnt no individual autlionit, however 
respectable, can add to or detract from the coabdeoce 
which the names of Theiiard, BerthoUct, and Chenevix 
inspire, and sensible that my single testimony added to 
the rest would weigh but httk iq the scale against them , 
1 was desirous^ if possible, o( detecting the source of this 
discordance m thetr eaperjmeiitst as the surest and only 
VoL XXlll*«^JvtY 1809 Pi means 
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m^^ni of finally deciding the ejuestton In tbe extractf 
which Guyton has given of tbe loetnoir of 1 heuaid on the 
different lUte^ of antimony, m the 3^ volume of the An* 
naks de Chimie, the mode m which bt ascerUmed the 
composition of aolphate of biir^lcs u not siiti d a ith vuffict* 
ent mmiiteuens, to t ruble any one to^repc tt his pxpenroeut. 
One hundred gnins of pure birjtes, fused in a crunble, 
iresUtod toliivi afforded 133 3 grains of calcined sulphate 
of b<ir)te«» but whether b>* dirut combination, which 
uoiild he liable to errour, or through the midium of some 
other aoKmt, is not mentioned Non the modi wlucli 
the puu bury tee was obtained noticed in f In v ton's extinct, 
though of the utmost imporianre in this iHqmrv The 
experimtnt indeed does not apjicar iohiu been made in a 


• 4;»( rimi als 
hyf ginn 


way favourable to acmncy unu (trecision, though for 
want ol sufficient detiih It iH not )>ossil>1e satisfactorily to 
point out the 60111 CCSot enour Ihc csperimentsot Bcr* 
tliolitt, winch dttcnniiicd the proportion oi acid m sul* 
phatcol haiytcsatS? per lent, ) am wholly unacquainted 


with , nor do 1 know the mode which this rekhratud chew 
nnbt puistiui 111 making tlKtn, which I regret tbe more, is 
they aic btated to Imcc been conducted with scrupulous 


txachicsb 

Clumtrix j^ji ( licntmN |>ajKi in the Menioiis oftheIn«b Ani- 
n ir-in lu iMiwcver lontiiiis lU Uic d<tills iieccssiry for the e\- 

amiintion ol his expeninraU, and fortunately aUofuinibhts 
iiidktioii d prools ol the ui uiaey of my own icsults 
tfisrmcc^s Jo isciitnui the i mntit) of sulphuric ^Cid m sulphate 
of hiivtCb* Ml i liunvix decomposed a given weight of 
sulihiti ot linu (till com position ol which he had iseer* 
iiiuLcl bv previous e\peiiurieot&], and having found the 
quiintily ol snipliite of biryte^, which it altordexl, the pro* 
portion ol snlplmnt and la the latter was really deduced* 
rpon 100 «^ruus ol < ikinad sulphate of hme/* says 
Mr i. in iumx, ^ I fiouii a >omc oxalic ai id, which attracts 
ihc bisis with ui iff] iitv bUjiViior to that exeiciscd by sul- 
pbuiK uid Osdate ol lime was here formed, but oxa* 
hie of liriit IS snhibl jo a very small excess of any acid 
i little iauruit4C acid opuated a complete solution^ and 

thus 
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thiid a gteat quantity of sulphate of lime requirid but bttle 
water to dissolve it Into the liquor tniinate o( barvtes was 
poured, u)d suffered to rem mi some time liented, 

by these me ms any oxalitc of bar>tes, thit mi^hthivc 
been formed, aas retained m solution by the on^iiul 
rtssof inth and the entire quantity ol sulphate of baiMis 
wan depnstttd Of the exa<.tni.^s of dll tho^c i.uti jds, 
wliK.h I used as the mstrum(nU by I ituind 

thise lesults, 1 couviiaed inyscU by various piclmnnry 
ex^jiiimc iis A^ei tin n lul liUi ition, wisbin md dic¬ 
ing at Mie ^(.iitle he it of a sand bull, 1 obtained 11 one c\- 
pirimciit I83t in anotbei 183, in<l lastly inao^tlii IHU 
may theietore taki. lai as list in*'tn pioporton Con¬ 
sequently wr shall sa) «U suinhatr of bmt«s 

contain the same quintity ol 'lulpliuiii acid, is ] 0 o nt 
sulphate of Iiror (43),aiidl8J 43 100 2^ C Ijicic- 

tore 5 aie the pri^portiuii ol sulphuric aod lu 100 of sul- 
ph'ite of b in Us ’ 

I repeated this expeninent of"\Ir Cbencvix with c dcjntd 
sulphate ofhme carefully prepaud, and obtniicd from lOO 
griiiis, he hid done, ]H 05 L>rmjSor sulphntc of bar)tcs 
dned at the heit ot a suid biih Siispcitui^, huwcier, 
tint the >annub and compile itnl ifhnitus, which arc 
brought into play id On^ process, iriight be pioduclivc of 
aomeerroui , and tint ibe mode was detcctiic, Ihou^li Uie 
results were coirectly giiiii, 1 djsbolved lOgiam^ oi cal-Tl i 
cined sulphate of hme lu a pint of boiling distilled wain, 
and poured in muriatic ot barytes I he precipitate, w islitJ, uikd « a>i 
dned, and calciued, weighed 17 7 Ihib accorded 

so nearly with the experiment oi Mr Cheuevix, tlutl was 
satisfied of the exactness ol hi^ ruetnod, xud that il was not 
here I was to look for the souioe of the diacordaact* lJu 
analysis of buipbate of lime 1 had uot venhed, having an 
indistinct recollection of its agreeing nearly with the compo¬ 
sition of this salt as stated by others On a more attentive Tb p j'-or 
examination however I found, that the proportions, 
girea by Mr4 Chevenix *, are the converse of those ofsulpk^teof 

KUproth.‘-':^,;,;- 

• Df Thoftipion, in hit eiceetlent of Chetoistrjr, vol IT, 

P 395, S4 sduigAi by s vtry naiursl autake la quoting from (ho 

N 9 PhJ 
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Klaproth the former tnekiD^ it contain pirU of ]ime 
ond 43 acid in ahondredf and the latter 57 and and 43 
lime nearlv I at fiist i manned this was a t\ pn^raphicah 
or perhaps an arithmetical errour, but thin is not the case 
100 parts of pnie bine jiRorded Mr Chenevix l/C grains 
of cilnncd eulpliitf, «liich gisestJie proportions exoctl) as 
stated in hi«i memoir lloie then evidently hinges the dif- 
terenie in Mr C!ienoux*s dnaljsis of tnlphate of haryte<^ 
C 0 TDp«ir<H i^ith miTir and ot 1 ier<< it remained therefore to 
nscerUin, oiinh ol the two unlyses of sulphate of lime 
WAS to l>e lelud oii» thitahuh mikes the pro^Kirtian of 
and 41 ner cenU oi thit winch makes it amount to 57 

1 I di'^soliiNl 100 ^nnis ot puie hmr, preparer! as Mr 
Clienevi\ hai^ diicctcd» in mnriitte acid lu a platina cruci¬ 
ble, and, it\iT prenpitatin^ aith sulphuric acid, enpo- 
raterl ihe mi^'* «lowlv^o dijmss The eninhle wm then 
evpoieil duriin' in hour to 1 white heal The calaned sul¬ 
phate of lime wi n;hed ilO gruiis 

3 I if^i g\ iiii*»ot pnie cjilxniAteof lime were disrobed m 
icetic neid,nnd Miipluiiir 'icid addtd in exc<S9 The mass, 
niter slow ind canful tvipoi itioii to drynens, wig exposed 
to I wfiitL lieit mar in houfi and affoidtd 07 3 gnims ol 
sniphatc ot lime 

Ihe Inst expciiment, in which 100 grains of pure lime 
ifloidMi 240 ot 4 Uc md sulphale, gives for the composition 
of tin latter 55 14 tcid, and 41 00 lime The seeond, if 
we admit with Di Marcct, that carbonate of lime contains 
44 pel cent of ciiboon icid, .^ivesforthe composition of 
bulphdte uf limi, mnl lime 41, which *ire exactly the 
pioportmiis of Kiiwin I feel disposed howevei to place 
^reitcr i.oninkn 4 c in the first resutt, the experiment was 
srvtral tiiiies repniud, and I think, if we state the pro* 
portioDb 111 Aulph lU of htne as 55 acid and 42 hme, we shall 
not bi Iji tioui tht truth 

Now Mr C hentM\ found, that 100 paits of calcined 


Ilul Mir Vt e 11% lie proportions of icid and base, u 
h\ Mi L^jiMiV \ m iijlvsi> of^iilphatf of lijiie, and tbua rc^tof^d 
tlum u> ^cniiaty Tbi ccrour hu b«c 1 eopied into a work of very idIo- 
nor nurit, th< Cliimic appliqoce aus ot Cbapiat 


sulphate 
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iulphftte of lime ^ffordtil 183 gr&ini of sulphate of barvtea sulphite of 
dried at the gentle lieet of a sand bath • but the sulphate ot baf« 
rvtesdned at this heat containaalill near 3 pei leiitof uater, 
which deducted leares )7B 5 grams If we sa) therefore, 
that 178 5 grains of sulphate of barytes cont iin the same 
quantity of sulphunc acid b« 100 grains of sulphaie of 
lime, and that lOb groins of sulphate ot lime contaiu 58 
sulphuric a<i(], wc have for the compc^itiou ot sulphate of 
barytes, sulphunc uid 5» baryte^ d7 5, which didtrs 
only half a gram per cent irom what I ha^e iu>sclf ob 
lamed* 

Still farther to co ihnn the nreteding lesults, I made the Firtner con 
tullowiiig enpeidiicntd Into nM)liition ol nitrate of bar^tts^^ uauoiugf 
1 poured 100 giains ot sutpliuiic acid (the spec gray ot 
whnb I omitted to uot() Care was tikcii to Imvc an ex- 
cess of nitiaCe ot barjtcs and theNolutiuu was ^lowl} eia- 
porated down to dryn«»s 1 In piccipititc caritnilv W4i»bcd 
tiuiu the reinaiinu^ nitiatc, diied, and culcmcdi wci^Ucil 
2)1 giains 

An equal weight ot the same &ulphuiic acid waspouied 
into a solution ol acetate ot bine, in which the latter >vu» 
in excess Aftci gndual eva|>oiation todr)iieHs, the ace¬ 
tate ol tune was sepaiatcd by ripeatid wo»hing with alco¬ 
hol, ind the sulphate ot hiuf dried and catemed It 
weighed lol grtiu** 

Lastl), 100 grams ot siilpnuiic acid were pouied into a 
botutiou of acetate of lead in mid the pricipitate 

raietully separated, washed, uid drud U weighed 
gmiuH 

b rom those expeunienU it appears that i il giams ofsul- Pecuiuof 
pfaate of barytes, IJ )gr misot sulpliaic ol hme, and *21)0 grams thebc expen 
of sulphate of lead, eontaiii equal quaiititie» of sulphuric 
acid, and if m estiin ding the kuI quantities of and they 
contain, we adopt IvlaprothS auaUtis ot sulphate of 
lead as the standard, to aim h to refer them, we shall have 
2S6 grains of sulphate o< lead, containiDg 78 4 grams ot sul¬ 
phate ot acid, or 2 b 5 per cent, 

fi3l grams pf sulphate of bar)teS| containing 7{i 4 grams of 
sulphate of acid, or 33 0 p^r ^^ut, 


133 grains 
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]o3 (grains of sulpliate of Uaie» contaiuing 7S 4 grains of 
sulphuric andt or 58 6 per cent 

These results ihotieh not id perfect flccordBDce with those I 
had presiousl) obtnnrd, 1 considered ss sufficu fitly exact 
to establish thiir gennal occurac} » and 1 did not think it 
neceshii) to vfnfy Hum bv more careful repetition, in which 
It IS possible thest slight diflcrencis might have wholly dis* 
appe^nsl 

J he txp< nmeots detailed in this piper then confirm p with 
tufiin;^ \a iitioUp the Usults alnadv abtained by Withering* 
Klnpiothp lurwaii, Clemint and Uesormesp and others * 
and piovcp 

1 Ih It < iiboiutc of bar>tcs, both n itne and artificial, 
la comi O'^ul id (irbo] ic acid *21 7S» baryUs 78 35 

2 i hai He ot bayt«-s IS composed of acid and water 
AO 7, bii)tc< SO 1 

5 Ihdt laUmed sulphate of lime contains sulphuric 
acid 58, lune 43 

4 And UmIv, thot c ilciiud sulphate of bar}tes is conw 
poud oi sulphuiic 4icid bar} tea OJ 


Cfittnh Bridget near f^/acA5vni 


IV 

Exprrmn^fe ort the Erpattsion o/ mmst Air raised ro 
bolting TemperMure In a Letter Jtom JowH Gough, 
F^g 

To Ml NICHOLSON 

SIR, 


Objcctimic to 

tht nt ji <lor 
trme of ilie 
wnvuujuin of 
tht itmos 


l^EBHAPS lou will rerollectp that 1 proposed sotnp 
time ago in \oui louinol* \avioi)& ob]tctJOUfr to the new doc* 
tune le^pectini; the Constitution ot the Attnosphire* and 
the iud( p(nd« rit i«juiltbuum of lUcomponuit g.iabes The 
uit<6Uoii ot tiusL ohjoctioiik ua» to inialidate the U}|>othe* 


Sis, 1>\ shouniifi « iKibility tocNplani iiatuial pheiioiruud. 
Hid H tb< siuictuiie to pomt out certain pilpabic absurdi* 


ties. 
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beflf which are necesaary contequencca cf this no\ehy lO 
meteorology Thib method of eToioiuiiig the subject led suppenoH by 
me to use argumeats^and to avoid exponments made b\ luy- 
self, as much as possible The choice «as suggested by 
common prudence, for any person can form a oonect judg¬ 
ment of a byllogisiD, the value of which does not depend 
on the character of the iogtaan, but on qualities thit are 
apparent, and coD«(tttute lU intiimic mentsor impertcctions 
On the coutrary when an expenment is described, v»e have Tx^enmtutt 
no right to expect the reader wiU absent to the truth of it, 
until he IS convinced of the ^^xpernocntci s abiliiies, and oi mg 
his caudoui too «)iich is very Uible to sospicion lu the 
couiae of a contiovers} 

The preceding reasons dcteruimed me ot the time to de- pewn for re 
fer the cxpeiimciital p'lrt oi the rdotuton to a jutuie up- cumn( to 
poituuit}. Ill hopes, thit some other person would under* 
take the task, but the biicncc oi both parties has hitherto 
<h sap pom ted tins expectation, and it almost obliges m* to 
publish certain cxpenmtnta in my pobsesbiou, winch in all 
probability will plue the contiovtrted point m a clearer 
light If air and water be contaued by a pellet of mercuiy 
in a glass tube, do ad at one end, and the opparatus be af* 
terwaid raibtd to the boiling temperature, the new lijpo- 
thesis m nntainb, that the vapour of the water will make its 
way through the poiesofthe permanent gasMs, and counte¬ 
ract the priHbuic of the atmosphere ou the pellet of mercu¬ 
ry, theiebj leaving the included air at liberty to expand in* 
definitely The practical method oi showing the truth of 
thib proposition by the manometer otver appealed satisfac¬ 
tory to me, m cotisequence oi which I undertook to liave 
fhe experiments repeated iii the toiloamg manner 

Exp 1 Bolometer JO ob, a tube one twelfth ot an inch Exp 1 
m bore, gnd coiitaiuuig a quantity of water lu the sealed 
end, measured lueht b from the suifacc oi the water to the 
open end A column ot air ot au inch in length, or 
something moie than ^ of the open space U| iiicbca, was 
coubned m contact with the water lu the tube by a column 
of mercury, I of an inch long, the temperature of the la- 
ftrument beiug 46* The open end ot the manometer was 
theo faxed luto the neck of a narrow bottle by means oi a 

perforated 
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p^rfoniteil <ork, vli«h v>ah muiJe watcrtii^ht, uid th^ P<Ig^ 
oi this end pro)<cted ^(iout ^ a iitiE abnve tli tt cxtit;uuU of 
tljocork vkliich cnteud ih( l)ottle, hO ttut thw bcaled eud ot 
the tube, svlti* )i w ib out of the bottict tell incbcB below 
the iKc k uheii the bottom Wiis tuiuul upadtiis 'I liingn bt* 
in^ thus picpatcc), thi bottom ot the pbul u«is cut dway to 
open d lice LommuipcAtioci bUaut the iitmoepluie jikI the 
ctlhce ot tbt miitomitti A Uioii^ wnc w le dkcii tied 
round tlie bottlej by Mbuh it Wd^ k< pt m <10 obhr|ut poM* 
tmn HI i largv |iJUot whIci f so thdt tlie open indot the 
muiOiiieUr vus 3 meiitd b«)ow tin siuttct At t)ie eainc 
)im« the inU.i|K>^lUou ol theioikund b<dtU piCutuid thi.> 
OjHfilure dr) and cx|K»sed to the an 1 ht mtintioii ot the 
picudpi^ dUdn^euM.nt mhiu ly mounts an PxpUtkatuHi,for 
It le evnUut» tlutt» it tin pm lAue made to boil» the tnhe 
aould leiene all the be \t ivhn h ibc voter eould (unmuiin- 
cate to \if and the bi/e ol the vibse) vas sueb> \9 to 

p^iiint the manoiutUr to be suspended in it Iret of the sides 
and bolloia, ahuh iv t iiciessai) pree lution Lastl^^the 
oblique po'>itiOD ot tin rub* ^ tve the p< 1 Ut *111 nppoitiirnty 
lu loli oiti the ed^eot fhe ouhe<» allti winelt d atmid re* 
mna on the eotk, pioiidui the spurigol the air proMdsuf- 
heientto iV|n*I it lu oidei to liud if this vould uully hr 
the i4bKf the pan w is t^iaduaUy heated horn 4b'' to boiling» 
with the inunouieter suspended in it and altei the water 
had lontinind to hoi) 1 lew minutes, the rnstiuinent nastu- 
k.n out ot the pm upon vhnh the ineieuiy wa«» seen to 
deM.end qnuki) toa u Is Jie seiled ei^d of the tube Ae** 
curdin;; to this expenment the ^as or pisses of the inaiio- 
nicUr weie himted 111 expansion under the piessnte qf 
10 m 5 inchea of uieuuiy to twenty tunes their original 
hnlk at most fiow *he adioiaUs of the new hypothesis 
t'\\ > that tin Tapoui alone su'-taioed 06 ol tins foree, or 
tilt barometncj) piessure CoDsetjuentlv the dilated a^r 
fiuppoited nothin;^ moio thin tie weight of tht; meieunal 
stopple, o g ot an inch of ujeifur\ J$ut atr raiihed 20 
timiswiU su«»t m mpietha,! imh of mercuiy, when tt\c 
harQm<.ter stands at JO p 6 the lueuased elisU- 

cits, w hieh w IV u( oiviouid in the present instan^'e bj raising 
^le pui and it'^ contenU fiom 4 (r to 2\2^ May not 
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fof^Iv coDclude then froiu this expeniueiit* tliot tbebaro- IpcjI pm«ur» 
tueliiLcil pleasure is nol counteractetl by bee ^d|<ouu which t^by^fr^ 
ccrtuKil) would be the edv^t wuc tbt li\}K>tht«ib lu question vA^*our 
coosonaut with tlic operutions oi nature^ ^ 

After ft^'CerUiminj the pieoeibuit ^ wa^ detuoua to mmoma 

appioiunate with u tlei dtiritn. of #xH<tiuss to the limit 
of the cxpanMOiit it a propel iii^tinini.iit lOiild he procured 
I 6A> a pioper mstrumeut* btciubO the mdiumieter appears 
to be objection i}>lc on two *u.4ountH In the hrtt piece it 
wopld bi dilBcuU to ^iflduate a tube of a morler ite length 
so aicuratel), Ob ti dis ovi r the diUtition by it truly to two 
or tluLO jddcia of (i^uies In the next plare a manometer 
of tins coiifitructiou nia) be nude to (>ive diHWrt nt results by 
a little maiu^crauti winch will be evident tiom llielollow- 
mg cxpeniiuiit 


Exp U A manometer of an inch ii> di imeter was cooUd £xp 5 
hv uatii to and tlie lui^hluf tliecoluinu nl an was 
then nnrked on the ^taas In the next pleti tin lube was 
suddenly p]ui4(id rutowjifror tJ5%amlthi htii^htul the 
coluain inaiked as befoM On co«’huc» the lustruuu iit auani 
as suddenly to the ur coiitrictid to lU formti dnueii- 
Mons after which the tciiip« r^tuie was laiiul a suond time 
to ill i vcj\ ^nulual m Miner 1 he concequeuce wRa^ 
thit the column U\\ dioit o< its iormei heijit by nearly ^ 
of its leii|(th '1 his ciuuuiclaricc dittrmined me, to prehi ^olipilcpr^ 
an aolipik to i m inometer. the method oi using which will Icubii. 
appear in the fullowjug pamgiaidi 

Erp 1 What 1 hne called an a.o1ipi1e is a copperves* £xp Q 
sel of a conical h^ure and hiiing a fiat bottom The sleiu 
dei pait of the truncated com has an apeitnre { of an inch 
in dumetev, which IS turned dire<tlv downwaidn when the 


bottom oi the iPolipile is parallel to the honson 110 grains 
of water at tin tempt raturr oi GA* were put into this ves* 
sel» which ie«{Hired the addition ot 280^ giants of water at 
the same tt'ujpcr Uuie to bll it Things being thu» prepar* 
cd, the aobpik wa> immersed in a U^c pun, and suspended 
iiee of the sido aud bottom by wires The pan was theu 
heated to and kept boding for some time, after whaii 
)t was reduced to 64* as quickly as {>o»»ible by pouimg cold 

water 
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a( 4 dt<st l)l( 
mtotmec of * 
aqsi«u At 
Vtu 


Aieomir*! Ic> 
raLutiJc u^ 

• vu« 


w«t«r into It The sohptle was then removed from the ptny 
the aperture bein^ covered by tbe ImKer of the operator 
After being ciiefully i ipcd wub dry (lothce, it \\^9 vraghed» 
ao^tound to cont«jm 145 pom midsurct ot air» which was 
evidently sAtnrite t with Tuoiature, and at the temperature 
el 64* But 5") nuisurea of au thufi lucnmatauced contaiH 
52 of dr) air Thus U appears, that 181 o mea* 

sure^ of drj au at occupy 2803 «urh mMsures when 
raisid to ui (o j 1 u.t with water o{ tlie ^aineteinptiuture 
wltencL It follows, tl at t measure of di) \u dilates so as to 
beeumeer]UAl to ineusuies in snniiui tircuinstances 

It ts piopci to obnene, that tiu hiiountei stood At 29 66 
at the tunc, ind tint tbi height ol tlu' water in the pat>> 
rcskoiniur tiruii the month iit I lie uiciefl^ed the 

nre SUM to2<)<f0 IhiKforc the tine dilation ot onemea* 
^urt amounts to I670 But one ineiourc oi diy ^ir at 
fiA" occupits no more than 0 9"^^^ parUoi atniasuie when 
cooled to li tin r< fore the whole hulk of ouemcasuic ot dry 
air Mihd finm 32** to •2\f 10 contact with water may be 
statnl at r, 100 mposuiea 

I havi inade sevual ixpcriments both with this seolipile 
and agU b fl isk on iir of 64% annh wa«< laistd to tempera- 
tureslcbd than 212% but the lesuUs did not com pond to 
the theorem given lu the ManchesUr Memoirs for the 
puqiose ol finding tin dilatation oi moist gashes confined in 
the manoiTUttr Uoes not then tlu fviJtncool direct ex- 
penmviitb vuthori7<. us to s ly, Uiat the existence of an aque¬ 
ous stmo^hcre is not proved^ or more properly docs not the 
same evidence show tins tin perceptible fluid to be not only 
invisible* but also iiuagmary ^ 

Some ot }our reuders ms) think the preceding evpen- 
meuts aie relate*! too mioutcl}, particoUrly the tir^t and 
third, but should m impartial person wish torepeit tlem* 
lu will be of a dilKrcnt opmioii In iact too much precan* 
tM>u cuunnt lie usiul to picvent tlu inanomelii or aolipile 
iio 1 loiithiog the bottom of the boiler, foi if this be not 
the (\penraent will I ol, as I h ivc found on diHercnt 
occasious 4iid hue li ippeucd when tliew ittr in the pan 
<brl not boll I should also iccotnruend a wide tjlmdncal 
b'l'tr lu picKience to a small vessel with a long narrow 

1 
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n«c\, Iwcause the reaistence which vapour neeta with in Hi 
escape irom the latter will in all probability aug;cneiit its 
temperatare 

The loregom^ remarks are conf ned to the gas of water. The tuthor 
which IS supposed by the new hypothesis to exut independ- 
entiy in the atmosphere, hut I possess observations and expe- 
riments respecting the per man ent gasses, and their mutual 
impenetrability, which want of room obliges me to omit at 
pieseut. 

MiddieshaWf 1 remain, kc 

May aad, I6O9 JOHN GOUOH. 


V 

j4n SiMjf oa Afanuret* JBy AiTRu^ YovnGi E$q , FKS* 

fConhnucd/rom p 13S J 


T«i 


Paring and 


[ESE are mechanical operations, and though nothing Much fn»eca> 
IS directly a4ded to the soil by ihern, yet the 1 fleets are m 
many instances very extraordinary, and as such ought to «enicU 
be treated of here Tin re is no subject id husbandry 
about which so many misconception^ are afloat, or such 
misrepresttdtions hazarded, as on this 


!• TAe Nainre of the Aihes reeulUng/ram this Operation* 


We shall examine the result of burning 
1 st, Vegetables, 


^d Earths, including. 


1 Clay, 

2 Loam 
3, Sand, 

4 Chall 

5 Peat 


EfMtsof p4r« 
me and bum 

mg 


under one of which heads every soil may be arranged, 

Tlicse two articles will include all that generally comes Deciructien of 
withm the sphere of paring and bummg, for the animal ^ 

substances in this case are too incoonderable to demand at«> 

teutioo. 



isa 


Otf aiakvbls 


teirtioD, although the de»tract 40 Q of hung ammulB} as 
woims and in»ectSy is a m^a btueht of the Hork 

Paring ind buruiiiQ* sa\s Mi Kiiwun, iuluu» the roots 
of tegeUbles to coal uid a^hes^ and thus prepnieb both h 
stimulant aud outriment for plants 

Alh«w Lord Duiidonald obstrvcs, that * it is onijr from the 

ashes of besh or g^ouiug vegetables, that saline substances, 
or alLalme sails, ait to be ohtnned. none < ui be got from 
pidtoi diciycd vigetibk mittei Tlit sihne m ittci pro* 
diKid in the pioccss (onsisla oi ^iinolilid tartn, the u1« 
kali of tin hutui \«g(tibhb loiiibii in^ aitli the ubiolic 
acid, ^huh m rlitUriiit stdis oi toinbiiittioii ih roi t iiriid 
in most boils Vitiiohted tartir h*i icri p<>n«'rldl eliicts 
to promoting xigetition * It jirouotis, is Mr Seixbitr 
remaiks, the detooipobitioii of nil<t |r uill hcunfltrbe 
been, th it hidrogen is i irxi^t ieti\< food of plants What- 
ever, thertfore, assibta i;i tins decompobition must ait a verjr 
impoUuut part in vegetation 

Mr (ouriroy thinks, that the iisms of burnt segetabhs, 
which htic bien biipposed to eimsibt of taith oi ih>, nh^u 
the Used ilkdi ibwa>lud fiuin them^ ite piiueipaily oal- 
chrtous pliosphoiiis, like thobe ol animal bonas Lord 
Dundondd ib of tlic same opimon 1 his obseisation is a 
vtiObt important one, and ou^ht to lx* puiMiLd In regiid 
to the cilemition of eaiths, that ol day lod chilk hds» 
been alrtad) treated 'J he cucnnibtaiK es ire numeroub 
lu winch thiboptmtiou may k lii^lih bineluial 
k) m O' saniw Loaro is eouipo^ed ui i iiious eombm itioiis of sand, claj , 

'ird call ireous eaiths The eftett oi fire exiited on sand, 
whether mixed in the form of loim, or b^ itsilf in a sandy 
loam, Ills not b**eu bufBoently ascertlined, and to draw 
ionclusioiis from theory uould be dangerous If I were to 
reason upon the pouit, I bhould ima^iiu that fire would 
add nothing to theniture oi sind which could render it 
more fertile Phi feinUneyor it« operation would be to 
lessii) itb small dt^ue itf cohiMun, iioin ahiteicr cause 
aiding, and might *>0 fui be prejudjcial lion b oi^ht 
mto eouibiiiation With pure aii lesbcub the aggregation* 

• D-if) 

It 
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It IS howevei a question demnndlni^ the comhmed efforts 
of the ehomist and the farmer, not reajomn^ but expm^ 
maUing 

The effect of heat in this optntion is w m irkable Where- hot 

everburning h*i« been much piactisedi espeneme hib de- 
nionfltiated the nect.&ut) of rcHiionng all the ealM-t where 
the fires were made, nnd thoii|*h careful farmers remove 
some of the uncnlcined earth, still tbtse spots manileet a 
deeper green ni the crop, than is ohserrable m imv other 
part of the Id I he general aarruth diffused jnu\ proba¬ 
bly have a greater etket than u susptited 


2 The Properta • of iue Ashes re^utfo g from Paring ani 

liuiiung 

Vegetable aslics iiDbil>e curboiiK icul fiom the otroos-P n^itieiiX 
pheie® Ihey act m d<.<om|K»^itiuti, mul sn Id thixe ^*'***^ 
fourths m < arbuiuc icid, and one lonith i htih niflamma- 
ble, and Ubt rouiy tears, b) leabsoibtng lu wintue the 
principles they hid lust in sumnui f 

I imagine that the advent i^c ol pinng nnd buriung 
some soiU depends on the ht it inutted from thi burning 
vegetable lihres uniting osygen nith the ilai, which forojb 
more than the h ilt ot the slices ot turf a& tltey are dug 
from the ground 1 

That the ashes pioduttd b> paring md bninitig operate 
aaa very powerful mannie, ennnot U doubted, aiocc m 
nme tenths of the tnaU thdt hive l^n mude tbiough the 
wide range of so many counties, the crops which folio.ved 
haie been found to be vciv gr< it indeed, and gcntniMy su¬ 
perior to those procured bymean^of any othei msnurc 
It 15 out the want ot this success that has ui tdc so many C^utiur 
eueimes to the pmctice, but mtherthe contrirv » the crops 
have been BO large, and so often rcpiated, bf cause greet, 
that the soil has been left in a state of exhaustion 

This is a subject that demands the attention of the expe¬ 
rimental chemist more than most others to the theory of 
ngnculture The exanunationv which have been made on 
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Good effacts 
&i>t fully ic^ 
caik&Ud for 


ihe aihaa of vof^otablos^ and of will accoaot for a 

certain deq;ree of benefit resulting from their use* batper* 
haps ft does not ftiUy account fur the enormous irops^ which 
are gained by the operation of parmg and burning I have 
gone through not an inconsiderable couise of reading* with 
a view to discover the theory of this fact * but my research 
has not entirely satisfied me The formation of chttrcoal* 
sulphate of potash* and phosphate of lime* with the decom- 
position of water* and the oxigenation of clay* added to 
the mrchaiiical change effected by the tire* may certainly 
account tor a considerable part of the improvement 


The Paring and the Bumtng 

Method of The coouDon pnctjce h to |>are from tno inches on peat 
^ ^ others an inch is the more general 


depth 

Mr Wilkes* of Derbyahiie* has ploughed nine mch^ 
deep* and burnt the whole (arrow with the assistance of 
coal s/eci luanuring double the quantity oi loud burut* 
but work mg au immense improvemcut on the space thus 
deeply burnt I have seen other cases in which four iiiobee 
depth was burnt with great success In the fens of Cam** 
bndgeshire the paring is done with a plough* and the depth 
from one inch to two On sand the paring ibould be aa 
shallow os possible* 

The chief attention paid in burning is to gaaid against 
too gieat a calcination as the general opinion of those who 
have moat practised this hu bandry is* that the turfs should 
be rather scorched or charred than reduced to aslies If 
burned during a brisk wind* saude fiequeotly vitnfy* and 
will not aAerwards m many years* if ever* be restored to it 
state capable of contributing any thing to the support of 
vegetables hence it is a practice with tho^ who are aware 
of it* prior to burning, to shake out* in dry weather* from 
the griis-roots, the greatest part of their substance with 
barrows The https should always be small* and the fire 
be applied on the sheltered side of them tins method* in a 
degree^ shonld be regarded m the buinmg of earths of al« 

most 
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most Vio^l $ hereby tlone • eetbooized substafice« 
called the black ashj will be obiai&ed» instead of a red 
brick earth* of much leu fertiht} lu the owtset* afterwards 
leu susceptible of its pnuciplct as imbibed Irom the at* 

mospberc 

III practices however* as I have found more than once 
on my own farm* other circumsUnces wilt govero this 
point I such as* the weather in drying the turfs the depth 
to which pared* and the age of the giau* for the^e points 
ha/e all an lofluencc on the size of the heaps* 

4 State iM whch the A^hcf are appheiL 

Here occurs a considerable variation in common piaetice 
There are two method^, one* to and plough in im¬ 
mediately* the other* to sprvid louiicdutelvs hut to leave 
them exposed to the atmubpln le some inoutli** btfoM tnm* 
ingin Mr Wedge* on the thin sand *ioil on a chnlk l*ot* 
tom of Newmarket heath* h id lu ot c field a treble ex pen- 
inent* part was pared *iml burn^ in tin spun^* unci th<* 
ashes spread and expobcd til] plou^hiii^ m fin nutumn for 
wheat* part pared and burnt latr* the ash<9 U It m heap« 
and spread just befoie ploughing for whcit * thi tlnrd pared* 
and not burnt at all, by rei^n of l>ad wi ither The first 
was by far the best, th« vccond thi.n<Nts n jd tht third 
beyond all comparison inli nor 'Hus siems to be a decided 
proof* that the a«hes absorb snmt matter from the atmo^ 
{diere* which adds to their fertilizing qaditic« 

5 Appheation 

The circumstances whicSi may with proprtciv be touched 
an under this liead* are* 

l'%t Spreading 
2d Depth of iillagf 

Hie (act of the aahes improviog more after h ivmg *br< n 
Ibr tome tune expoaed to the atmoephere was proh tU) ibe 
motive* which induced Mr Tuke* of York* to puinie an 
the wolds of Lincola a practice that deserve* attaotioo* It 
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uAUtutt* 


IS to p ire lion" the centie of the linds i irulth 5uffi|^nt for 
the btaps and burning» to move the 9ods, fn oRwr to 
jdou^h the bte |dlh > then to plougl) it, to make the heaps 
foj horniri^ on tilt lind bo ploughed, h) which tntdos all 
tli( land m ly h«* ptoughed befote the abhoa are spread, and 
\jy this juenns k^plon the surtice two nMteri.^1 objects 
facing attiinetl, Ist, the etpOBition oi tliLablH», and, 2 d, 
thet are not ploughed to the bottom of the furrow, hut kept 
* on the ^urficc to combuic with the land, and carh sinking 

presented 

Erciincss of spuadiiig is alw ays a material object, what« 
evei may be the manure 

rile univeml piaotKP (except in one vcr\ singular ui« 
etftiicp) IS to plough tiu Ar>ttime veiy shdlow A multi- 
pbeity of ob^rintioiib Ime convinced tlu faiireis m almost 
evei) pari ol the kiiigilom, tlint these ashe^ h*ive n ten¬ 
dency to sink • and the aim hns there foie been to keep them 
neii tlieMirlna by shallow tillage, espcuitly at fir^t The 
metiiod ol ploughingbeiau thit are spreadentireh nbiiatcs 
the necessity of >ueh *i praciae 

7 

Ssssoaof the As the woilc can only lie done in drv weather, it is usually 

begun m March, m which mouth the NL winds are more 
drying thnn at any other time W hen the space to be 
buincd IS lar^c, it is continued till &«ptii|iber, and a» the 
ashes ait the bcttci for e\portion to the atmosphere, any 
crop may he put id that be»t suits the iaimei » couvt- 
nicncy 

9 Sotl 

As the qwntthf of tlie manure tlius gained depends en« 
breh an the depth of panng, I pass on to the consideration 
of sotlb on whn h the practice may be recommended 
^ 1 have tried it myself hot on two sails I on mountain 

and on Qiiddliiig loam on both these 1 had entire success. 
But the mioririation, which the respectable society I address 
look for, roast he dented from more ?aned axpenence 

thaa 



dtirti H rir ^>o»ible owl ^ yw gta p d 

tirefefoT^ stliot 8 fhr TMet Mri6h #iH embroil olhA# 
toib* IhetC' dtig^bt bcfSttMtipIred tewAhl^ fattf if wmM 
awcB these papeib to too gi^ ft Uogth tft oflbr mm Aea 
8 afc^tcfai ''' * t 

C/4r 

Mr x>f NorthomberloiHlf from ^rAt Cls)# 

e^periencci Ujb, t« he hna fiMoH Aia opemtioo^ the 
trfoat llTh;*to8l remedy or proventirc 6f the caltmtty if the 
red norm end grubs ’ The 8dra^igdreAej||t| pniMice it 
iht c^rtetiity ot full cropa ** 1 do DOt»** he» ** feeoU 
lecf 8n inatouce wliere Ae eoliivAtor #m ever dimppclnted» 
snd it la lht« am 02 iog fertility, that has tempted mtny peo^ 
pie to go OR oitlpdbpemted eoro crops, until the •otiWm 
oxhtQited ** 

Xeoor 

H 

Oq the enclosure of Stnitwell in Middleees, the dlot- Loioi 
menta aocceeded well under the perfect practice of panng 
and buinii||(^ and ill, fthere tbe tuif waa ploughed oithoot 
tbo application firef la 'the former caae the land wae 
immediately 4t for tunupe, tares, Ihirte}, end eloier Ih 
the htter, ibe tough wiry bent heath, end dwarf furte« 
kept tbe lend too light and apuegy ior any crops; nad die 
fiiraer wUl be pl^ed for m luy rears 1 Be dtSerena* be« 
tweea the tfto araoda is more than of the free* 

kdd in fi?our 1 hdre o^i ^^ d in rnioits coun* 

tier the ^-ame daeWfed preference t 

In the euclosure of EobeM Chaa*,' (the toil, loam) Dn 
Vilkiaaoa elates, from expcnnioe, that parmg end buriMiig 
•ares a very hoofy etpeoee, that the albei poalOM most 
fcrtilHdng qdriiticf, that giftsaea ore dibs mveb eooncr to 
WintrodOi^, Aasit n a security hgwnft the ravages of 
die voftA I 'ud that so far from i*aiuing ittatapJo^ the land 
iM allortiaimi gpHlMttm iartdf^ durog M, mmmtH 
gfopi;^ 
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young fane iptatig up geurtlljs bnromg i» ^refijre *- 

‘“’wf B«n.t*bl^V« up . is«« fi*ld •» « 

encl<M.farffl. on* h»lf ^by p^np« ond b^n^P*. the other 

htlLby fillow Ihc fim cw W** "I****' *V*“ 

tSyiive bo»b«U ner ocr#, the ploughed **“ 

Uree^ burnt weM fourteen ipehW »<fi»g. when tfce 

lind^wth 1et«th ai twelve .1© foijr the ^ 
crop bejag firmpe, and -dunged wjpajly. tje bmnt aid^ 
WM free from the fly Bailey eucceeded, which wai con¬ 
siderably better on the burnt part Cli#r waanext, which 
«u doMT eaten on the burnt part, and when laid to gfW» 
wu arorth 51 per acre moic than on the ploughed half 
Mr Dalton, of YgftaUire, on a dry loam on hmaflorm 
ud ff»vd “kU »» a ra<tn chimera to fuppoee, M tb^ 
sod « dimniiahed bj panng and burning I ljaTPid«p«»t m 
^ tame Add twire in Jhe courae of flfteeq yee|«>ud,»»ld 
^ diwovee It in the tmalleat degree! ” On,, light lom 
^Cornwall, Mr Apa^rree. « I wa. wt e^ferl^-a. 
Wby $p«<ttl»tirc 1 fear, htteinfik Uf an^ 

iwer for) to thmk^hat buimsg cawed « IwhDg ^ 

the earth 1 fcdowed three fielda. } nof^Utd them to cop*, 
tune free from JDW beyond the oongjitepnod of.^^a^e- 
‘ I found mypelLnnch 
i. liVe th«e ofAtt of my 
bLbud tbe^ose wffiJned etjuauid. 9^* 
f^,iufleip?v f.o<P foUopmg l^Te^jr,,b|Ddowd Uh* 

B»cbc€.apd,eli4to^Wc.eBlpM?5W^g. . • ' 

« It h^ beta the pracUce of a fnend oi mine, aad hip 
father before him, end ofothejrt before the«„for near * 
century patt. (the eftate bavftigWi iB thefiMlPr 
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the pbttfli Mdpa the n^; fit 

u to tlw ^ 

** Upon mni T fitte tm^d and burnin^t (fat pn* Saad 
•tfbmtftilly Kit CdbiieV Vavaspor speaks 0/ it hipkt^ 

a!fty on^thH toil* kod from ciperi«oM» Qoery» 
tliu difl^rence' did cot hold' lo theif ^ 

et/ap^^ The fotoA ipeakif 10 another ^y» oflA^rope 
of vheati and ooe of oati« Tbelatleri 
nhM# S« ieed» If Mr* Wnght* lookea on eand fod^6rh| 
al^d not gntif no wonder he wat bnmcceeifuh ' ^ 

j 

Chutk, 

) 

Mr. BofI, om Saoditirh, id l^hS, pared an^ burnt 
twentf eoree of loo»e dry cbalk notH^, fOor tnchei deep, 
on • hard chelk tochi taloe te per acre, tpd eewed barl^ 
aftd tailrtbb to March. Hie whole ixpeoie, bari^ crop 
itrcludeS, 8W Produce nz^«Az quertera of baflef, at 
96 a., 8^. M profit 99l» or the f^iiDpIe Of the land a( 
tiVentf-t#o yte i purchase, (he pim at that time. The 
aainibtD tpOa well) In 1798, he^wnte^to the Oathor of 
tfte penodtcal hork jutt quoted, “ Should Oof of fotar 
ftieo^, who eo ghifcb cOndemD paring afad burotog, cone 
irfli Kent fliis 1 can thew fhedr aeiferal ecoree 

aOfes ofVibeak|,*M^^oat*, aod oOw g^rowing 09 

laOd #hich baf apHT timee unde^^^ operatioa 
the cntpi of tufficnkDt reluO to jhiWbw the laod at morif 
thad feny ^earO pprebaae, at a fklrlf oetnaated rent, b e f Ora 
the iCDpcevedtaift.*' 'nta will he ocular dem OB ltr ^o ft to 
them.'* 

Pepf. 

Tw e nty ya i f a fMlf Add of coerea htAy land entf thufeeanp^ 
•p; ^ert pared eMinimt, Ae mt nat 1||lidat ift 
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the part bornt jield^ crops u^sfbrmlj l>ettat tlmn ttie 
others It Leca down to grass several fears 9 the burnt 
part It quite free fiom rustic s, and covered with 'i good 
sweet herbage, the oilier pnrt foil of rushes, and the herb* 
age coarbC* " 

Mr. SiRipsoo ^ays, ** I ploughed ten acres of moor, on a 
liine stone bottom, in the part most free from liug» without 
burmng, and { have^Jtaxl siiflicient cau^ i^ep^t it, ior I 
have n^^id even one middling ciop fluoe, and altfaeugh 
laid dofHi with seeAt they bare by no me'ins so good an 
apptaraucc at tbc&e sown tbc same year on similar hoils 
Mter burujitgi although 1 have expended as much Ucne and 
toamirc on this is on ao) p nt of the farm f 

Ni u Ortou, on 4 pc it n oss or eight inrlies deep, on 
n btiflr bluish 4 lav* tin only vegetable produce spongy 
most, Iwut graib, dwait luslt, Ice wet and not drained, 
pued tlirei imbes deep, and burnt in the spring, then 
mipuicd with thirlv buslnU oi lime an acre, ploughed 
shghrly for tnnnps, which weic not hoed Tliev were worth 
1} in a<H and hciji^ sown with oits, produq^ seventy 
husliclb pci icK^*' 

9Tws Oiainm wit tti^lirst that pared nod burnt moss m 
Moututli Siscril utu that waie burnt above forty 


sears a^o, contmuc to caiiy a dost sward of gieen gra>a 
ut tlii» day, without a single pile of beating 

** Of ill the methods of brcdkiu^^Up.jlChty soils which I 
invc piQChsed 01 si Qi, ilia best made h and burning* 

1 hi\c seen vaiioub tirethod^ on several dUp|lil&d acres, but 
iiong ever equalled this|{ ’* 


fTo he continued tn eur ntxf J 

* North Radmi, KepoU f Ibid 

I Twid Society 4 Innvactioiw § Penh Report* 
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REMARKS 

The town &f Nottingham eituete in latTtodle 59* <9^ 35' 
fiorthi and id 1*7 0 " toogiiav^ vest of London ft nses 
with much grandeur ftom thFbtfhka of the small nverLer»i 
gradually mcrcasiug its elesation at it extends to tlie N hu 
80 that abo>e one half stauds on a considerable eminence 
The toundatiou ^ y>^soft sand stune rock| easily exca\ated^ 
and forming excidjaivt cellars The buildings are of 

brick* and commonly three or four hi|^« Tha 

atreeta are* m g^ucr il« narrow The out boo<l pro* 

duces an ample supply ot coal* which is Aie only fue^uand 
m the town The Trenr* a fine nasigable nter* flows* from 
west to east* within a uide ol the town * it is subject to very 
sudden swells* which sometimes produce floods* that inuu* 
date the meadow ground between the iivei aod the tuwo. 
The atmosphere must be* in some i^^ure* influenced by 
the evaporation that tolloas* as well as by the dense baao 
over the fiver in sumraei «>enmgS| and tKb. thick fugs 6f 
wioter. 

The baroitreter* thermometer* and phinanetcr (oi' rain 
qaugel, are new instruments* made hg Jones* of Hot born 
The thennomatei* on FahrciJieitVAle* ih placed outside 
anindov* facing tin wist* in the Centre ot the town* but 
in a aitgatiou ptutpeted from currents of air* or reflected 
kpot. The obsc^y^MM^s were igode dai)} * at 8 A M * 
a V M»* and ^ the avenges are 

deduced (of the portable kind} is hrmly 

dxvd to a stand iiQ^all ovii a $t«r>cuse* on a level ol lJU 
feet above the scoi The obseiratioua weta tuLcn daily at 
8 P*M * and from these the mean was obtained he 
pluviametar igplaccd in a gaiden* on an elevAtugi of 140 
feet above tl^level ol the sea* where it coouot be stiected 
by bnildini^'^ IfbVts oi wind* The observations are Uken 
at the end af^eucbmonih — Ihc obMirreiiona on the wind 
were made at 8 ^ «ud at duaki tmitbevgaa 

of a church steeple* the most elevated paai|n the tovD« 

Tha Allowing Copy of a Monthly Joumal will be the 
^e^t duoidatioo of tlie pUu that has been putfued* 
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0A$ep^6ttims on Sulpi^rte Eiktr^ omS $ts prfftwuMnt 
fih ho^LLA^t 

nTjHF i)«e of oulphurii. eth«r i& at premt ytry Thf maklAj»af 

au<l Its cosisuiBf/tuiii ou that U hA.bt^ome o produce 
of the«rt»]u th« *^1(0 4ta piq>tn(ion> ihou^b puclj 
fhnpliReilj sull ai^s atifution, and ci^^i^ pte of 

boibg nuprovedf not oi Iv in respctt to ecWwpy^liwdlbOHi 
to the punt) ot tti«» product ' 

111 thi lomatioii ut sulphuric ether* i^bcthcr by the dia» 7 ^i, latierptoi^ 
tillatioii of u atcnple mixture of co iCiOtratcd aulphimc aud |***Pt< alwayi 
and akt hoi* ei tht additiuu of ftLsh alcohol to the resi* 
duHiii* all the qgantirvwObUiDed la not equall) dulcihed* 
aod| ui spite ot cartiul reelilii'etions* the last portions ak 
fvays Ktaiu a more or le>s ttnp1eas<iu0fmel1* that may be 
ascribed to some oil mtunately united wliicb it la 

veiy diWcAh^lo sc p«irate completely 

According to the tlieury of Messrs, Founroy and \ air- Throrrof tlie 
qneliiu fouadc^ on their Uarned rc seal dies lutn the subject* 
the attnctiOQ of sulphuiic ucid lor ivSter* Insisted by heat* 
deterenTnes the tiaii^tomation of ukohol ipto cthei Dtia 
reaction of the piaociplesor alcohol* everted under the iu« Whatiajunw 
flliynceof the precedes the curboiiuation of 

)be mixture, the oleuacdulce* the evtn- 

cation oi sulpIdl&lSrddds and the other pliVnotneni of the 
proceaa earned ho% ik end We ina) even venture to say* 
that ether la uo longer formed, when these piodacts appeal * 
and that pbat passes over after that time is only separated 
the renduniD* lu which it was contained read? fenced It 
would be aniMhrMitnge therefore* to (weveot* or at feast re*ThisshooUte 
fard, the apiMvailce of theae^odtscU, which arinouiice a 
complete dCidM^posit^ifl of the alcohol* ^nd* bj addmi^aC 
a proper time freii|n$uaotitcs of this li^id, to keep up 
such piopoftipns, that the etheiificatiop ^0 <pi much 
)onger« (or this it appears aecesaary* tliat the sillpbuiMt 

• Aaaaka da ChUa* ral LXIJ* p^3S2 ^ 

aad 



* 9*1 


flnfrES. 


acid bhoold aew campone xtme thun t«o thirds of the eon- 
teott of ih# letoit, and that ibe alcohol should be ‘*(*arcet} 
ever ]Ht* tkaa the other third* Jn thie wa^he buiphune 
add itt presented frooi bgroing the alcohol iarti lou, and 
we obUiin nuue of the rcsMlta<Ot a decompotition tamed too 
fir>^(hich It iQ|aiiouato tlu ethenbcaUou» and imniediately 
feUows It \\c aball tluu liH^ai bettor prudutt» and in 
lirgtr qiiantit?, add tin production oCathrr will continiie* 
till tfae eulphunc acid ]» to much diluted by the water 
An iftad mid bi {^fated, ua to be uaaUe to any change 
IB the ^<ohol> 

j.ppa*atuK The pditicolar kind of fnnuit^ whtcli hav facilitated my 

making ether by means <»f th( pbokphoric acid ft ^nd j» op- 
pitcahh to many othei ch^mual pro((ihhs» enabled me U 
carry thiv thiory into pra<ti«< m tlie iollowing manner 
Inii'rotcd pT^ To 1 laigc ttihnUted g)ob» rtftoit* placed on n band heati 

I a<)apte<) a giuss woim imnieined m a tease) of cold water 
The ostri imty of the worm wm niM^iUd nito the neck of a 
large bottle, bftween uhicb nnd a mh ond bottle filled with 
wiUi a roininiiuicatioii aa^ established by meaDs of a si¬ 
phon Into the Mtnrt 1 introduced ten kilogcimmos [^Slb^ 
axnrd ] of aulphmic and concentrated to bfib lu the Ui- 
buliire W15 inseiucl the iunnel with two cocks, so that its 
pipe dt'sceuoed neirly to the bottom of the retort, passing 
thvoogh the sniphum acid lin kilog ip Dimes oi alcohol 
4t 3i)^ of UeaoDic a anonictor vvOTptbep^a^red in quickly, 
Iremg conveyed ttirougl Uieadd^hy ut the fande). 

ihe mittuie was verv well effect^ i|ith violence, 

and it was the less cahMiiod lo ptd^dwiAf uji the introduce 
tKMi of the akoiio) was more speed} The distil lutioo waa 
kept up by means of a 6ic under the retoit, aod as soon 
< as about two kilogram Dies bad passed over, ten kilogramuict 

* Tkr propoiUons of equal pttts of su]|>linrlr arid ipiiit of 
wtoe, comUoily odotKfd spf«rar to be most ^ » to be oh 

tbe ufmobt tan taken to ft^|>atatc ths 

*ikolu4| ibatiCyii&Sii (Wti Diet, tbe piodacX ftkalNhDoini dost not sitain 
thebshtaesv, tUat touftlilitsa trot eAehtiltWDvai^ tbc^MddJuof tbt 

ymris 

t «1« ^NTM). XVIU, p 64, Uld PI n ft, 4 

of 


Tlw tn f Id e 
best 



FEoBktM nr TR t>ocnU$^0v ntfttrtAVfoirB 

of fr««h alcohol at 40** «ar«^4titfodocad drop by drop, re* 
gQlatiiT)^ tlie quaittit) m neai^y aB possible by what puaed 
01 cr i4Ato the rTcmvet* The procooi vat cooUmed to m to 
obtain Aftaau kilogrammot of^a white limpid product* of 
the moat agieeable ethereal tmcH aod taote* rontHunng no 
tracea of aulphoroua acid or oleum dnlce* and jieidmg* 
when rectified oq o vater*bath, eight kilogiammet ol pure 
etlier^ with tome tlcobol of an edioreal iiMlL well adapted 
foj future proceMet. 

The liquid rrmaiotng id the retort wn^dTtheie^iir 
beer» and vei) clear It coo>i»ied of yearly the whole of 
theaolphunc acid em plot edi aomehkoliol/watei* End bo 
doubt a certain quantitj of ether coropleielv formed 

Thi'^ reaiduutn, heated afreab* qui<U} aaatimed a blacb Purpoinito 
colour* and became aalphorous aud oily In thia atute it ^htch le m4| 
may enter luta thn coiopobKioii of Hoffmiiina mineral **fi*^“^ 
anodyne liquor Ihe lesiduum might alao be turned to 
account^ by using it aa aulphunc acid*where the alcohol 
could do no harm* aa for lustance* in forAog difiereot 
aalta 



viir 


q/* 0 iVod/^»W» i/te Dot^intre of P^rmuiaims 
9 fMr Pb^bb BabuoWs^ 

To Mr NICHOLSOK* 

SIR, 

N thecDurteof a mathematical mveatigatioo^ m which prokfemIntha 
I was latel} e^gBged, it was oecesaary for roe to determine 
—How many eadab^mitiony could be formed out of a gimi 
number of to which there wore aereral tluoga wf one 

* 

« { baaa obaamd, tteakcdMl at ad^ w hett ad^ed #br tbi MB 
aea [waparatam t 4 aalfbmcether* aod the Wllittert w leat eo* 
loured vhea it la at this atreafth, than if it contain Im water BaSat 
the aecoBd addido ft * aa tiic acid la already weakened, i| m hitliv to em 
^loy It at 40 * 
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PItOBLCM t\ TSE iHk^nilPE OF F£RMt f if IONS 

bort, several things of aootl^ wrt, &c , bf taXmg one at 
a timi, t^o at eT'time, &c, 
at 4 time 

1 have notbecu able to find, that this problem has been 
fonsi<lor<d by ntiy authorEt’ at Ira*t, that I am ».c|ii\iiited 
with, nhn liay< wntten oO tile doctnOr of p<rmutations and 
roinbHn*ioii*i, exiejit iii(U(d ninei^on, ind one oi two 
autliorc of a lalci dale, who hau i similar j^robleni, 
that IS, *1 pdti of the nboi< geoi idl one, which fiom 

*1 repetition of i>j>et itions would be<iijfficient foi the solution 
of tDe {Ifc^ent tpiMion, hut the rule which is ^^en by them 
toi dtieummiV^ tin niimbtr of (onUnnntions in tseb ^rarti^ 
ciilai c se IS v> Ion, and ti dtons that it is realty oi no nsr, 
biiuj; littU IkUit, or kss trouble tlun finding the mswet 
fiom repealed triuh ' 

Ibis fneunibUiiee hd me to f oneidci the problem indc* 
pemlently of tlie meisuies thcrondopud, ind biung fallen 
upon L ui> Miople lule, whicli includes the paiticuhr 
of bmerMfOs in the gtiicial one iboic meutioDed, and is 
It has not, to the ot lO) knowledge, been ginn by any 
fiutboi, who bi^ wiittin on tins ^ubJect^ ItiaH been in* 
dirted 10 submit it to yon foi msfitioii tayot^r louinal, 
abould }0u think it deserving n place la thi^tuseful work 

Proble/H 


to anv given number of things 
V 


lo determine the ipimber of pou^binatiotis, that can be 
formed out ot u given miinber,«f^tiwig^ io which thiCfe arc 
M thini^s of one soit, n thing!* sg p things of 

aiiothei sort, &i , h} Uking I tyC^a 4 time, ^ 

to anv given aumbci of things ut a i\igt , 

Rule ^ ^ 


Place *n one bori/ontiil row ai f t onnixmg ci- 

phcib on the u^bt hanl, till the whole oi units uid 

ciphers t\ctcd» i, f giutlc^i uuiuLex t^gf to be taken 
at 1 time b} unit) 

Vn kr i 4ch of tbcNt tum*^ wnte the sum of the n y \ 


left hand ims, metudmg that ft one of them, tindei which 
the number 14 pUcid • unit uiidar each of tbeaa write the 
lUTi of the p I-1 1 A. >iL)d Uitns ot tht la*t hut Under 

nCIi 



PKOBtW tn THT vocntn KEMttvnoNt 

ntc)) of these Iftst the turn of the 9 + 1 left terms, end co 
on« through a)1 the nuiaber of difiere^t things, atrd the list 
iitie be the answer that ii, the second Urm shows the 
number oi cotubinattonstahtagoAe at a bide, the thudtrrm, 
the number of combinations taking /tro at a time, &c 

Ei%mpU 

Oiven a nueibei of Ih*? foun 0} 6* d* e* to hnil Txai 
how minv chfleieut divisors it ha^, each of ahuh ^hall be 
the product of ten t of nine tdctan», of ey^Ut ibctors, 

&c , a, i, It &.C being pi line nuiobeis 

Here n':z pzz At n ^ t> r X 4 ^ a 3 , (:r ]» 

tlicrefore hy tlie ruUs 

llil I 1 0 0 0 0 units 

li34 5 6 5 A 3 2 !:=«+! tei ms 

13 die 15 ^JO 2J 34 33 30 l%:zp blterms 

t 4 to 30 54 74 Oi lit) 105r:9 + Itenus 

1 5 15 35 70 123 193 375 3O0 435 41^6 = } PlUrms 

1 (1 3) 5d 135 343 431 601 051 1 >6d 15ob X f f 1 lernis 

I 7 37 77 181 368 664 1083 l6ia 3314 3819 uu'^wers 

That iS| the ramber has seven prime divisions, twenty^iven 
that are composed of two faetorb, seveiit}«^veu UaMii^ three 
factors, &c 

I have selected this question, bec4U»r it inr liulcs the par- Thi«rui<* rj»a. 
ticutar cate given by Carson in his last example, in order 
that, a compansoo of bath methods, au estimate maybe 
formed of the iaboor that ie saved bv tnia rnU It nmy nol 
at tbaffiuie time be tmiss to obscive, thst Emetson has not 
ppt down a tweaUetb pait oC the work» that is necessary loc 
the operatiM* 

^mesttg<ktion c/ the Rute 

By the ilinTafiiriK^iif of the foimula (1 4 * 0 + e* • • a**) lavestieitroo 
(1 + J • (i 4 c + c* c^) (t 4 rf + 

• « &c » ve shall evideotl) obtain aTl the possible com** 

binabons that can be formed with mastnb4^pis,qdi^ 

5 (c , and, as we proceed in this developement, the taw 
trfaeace tte abovt /ab 10 deduced wiU be readily perceived, 

Bvt^ 



PBOtLEM m tin OF tSftMOTiLTtOfft* 

But* for thrs purpooe It »iR be bnt to give diftermintfo 
velun to iflh e» ]»»&c • bf which nieaus the opemtioo 
wall be aim aimple, aod at die tame time die law of forcnw- 
tioQ will be equaU> obvious* 1 herefere suppose wi :=: 4» w 
s; d» p z d> theo b; actoel mnltiplication we have 

1 + fl + «‘ + a* + «♦ 

1 + ft 4. 6* + ft» 



And agaiity multiplying this last product by 1 + e + c% 
we obloiii the tonowing result 


1 + 


Now, without pursuing the developedoent any fttrtfaer» we 
•hall readilv perceiie, that all the combinations 111 the se¬ 
cond place, in both produrU, ceotisf of one letter, 10 the 
thjid place, of itio letteis, and in the fourth of ikrce letters^ 
&c And farther, that in any term, for example the fifth 
tenn, the number of iombinations is equal to the number 
in the fifth, fourth, and third, of the forq^l^product, the 
number of combination^ lu the fourth te^M equal to the 
tiuoiber in the fourth, third, and second tbet is, the num* 
ber of combinations 10 each term is equal to the number in 
the three hit named terms of the foregoing product; and if 
we had u&ed c*, then the number in each term would hart 
beeu equal to theybur last named terms of the foregoing 

product, and generally, if we had employed the oum* 

bee 
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of combioatioos m eacli teem >»i)uI4 Iwe beeu cqo^ td 

the nuiubci in the p ’h l Itit-liond tercns of the pfecedin^ 
Ime And exactly tlie bome Uv laobaened when we myU 
tipi} thia id&t piodact by (1 + d H* that ta to » 

e^ch tcimot tlieoew product ui er^ua) to the number ot 
combinations ui the q + X left hand teims of the line wIikU 
precedes It I and so on» lor any number of multiplicatious 
whatever Whence the truth ot the rule la mandest 
We may farther remark, that, tf the fr^^atest number of 
things to be taken at a time txreeds half ^e number of 
things given, attll, wc need not puuue the operutioa (or 
more than half the giveu numbei, os will be evident froBi 
aclosei iniptction of the above formula toi it inuYt be 
leidih observed, that, were we to carry the operation of 
each multiphcition to its whole extent, the terms on each 
product would iticu ost, from the hr^t to th« middU terms* 
and then decrease iigam la the same ui iiiuei to the other 
extremit} of the Ime 

\ ours, &c* 

PfTER BARLOW, 
Rotjal Academyi Wpohitek 

3/ajf3U/, 1809 


IX 

DeecripUon o/avcryeetutble Hy^tomefer By lAinienant 
Hbkry Kater, ^hi$ MtyeUyi IZth Regmtnt* 

Tn the Kfysoor and CantaUc is found a species of grass, Aq tndmi 
which the natues cJl, lo thts Canare<«c language, aobeenm^^ 
Aoo/oo, in the Mamtta, guvataa $<e cooe/ec, and, m Tutnul, 
perttdeouualpiHbot greatest abun¬ 

dance, about die month of January, on the bills, but may 
be procured id almoat every part ot the country, and is very 
generally known 

* Al>rid|td from the Asiatic Remrehes, vol IX, p 24 

f It ts the an^^pog^n ttnUrium o/ f inneui, may be easitj dw 
tuieai^hed froia all othtn, b/ (he seedi aruelung tbemsslves to the 
cloches of those who walk where it (tows 


Accident 



sot 


Tftr WfftWI «r«MlC8TU. 


teft ^rd Acciitoi ]ed that the beefded seed ef tht# 

^aubiurv^ ^rese poMMed an extreme dcDubihty of inotbture» end 

then in went of an ly^ixefdr, I constructed one 
of this meten^b whHh» on triaU f«ur exceeded my expcc* 


taiions 

Itfpomtw A BC D, PI VI. fig 1. fepresenU a piece of wood, 
aaiJevf ic about tourUen UKhes long, three inches broad., and one 

inch 411(1 two teathe thick Tin upper pert it cut oot. 
ub m the figure, to the deptli oi two mchei. leaving the 
bides A aud B. about thue tenths ol an inch thick The 
wood, thus prepared, ib moiticed into a bijuaie boaid. which 
selves ab lU suppoit 

Fig i \**dQ ivoi) wheel*, about an inch and two tenths 
diameter, and two tenthb of ati iu<h bioad at the uru A 
•emu iiculur gtoo\e is made ui the rni iimfeieuce. M sooh 
a depth, that the diameter oi the wheel, Isken «it the bot^ 
torn of the groove, ibouciiirh Thiough the axis, which 
projectH on oiu side four tenths of an inch, a hole u made, 
the biai of 1 (oiiimoii siv ing lutdlc . and. on this, as a 
centre, the whici should he tin toil} turned, foi. on the 
tiuth of the wlud the iccuiieyand s(iisibdit\ of th< m* 
struincut (ho fly d( pciiit 1 loui the houooi of the ^loove 
a bm til hole is uiadc oblH|uily tbioogli the bide of the 
whed. to admit a fine tine id All tin buperflnoub ivuiy 
ahould he Untied in a}, tint ll c wind uia) be ub h^ht as 
possible 

l*ig d represents a piece of brass wire, two inches long, 
on ope end ot which a sricw is made, an inch ttid a half m 
length, and. m 4iie other, a notch is Out. with a flue mw. 
to the depth of half ao inch This fMri is tapend off. so 
that the uouh. which is inteodod tohokl die bemd ofgiass. 
in the inaniut hertoit*'! detenbed. mar be idosed. by meanb 
of a scoaU brass iing (a) wlueh ehdesm tiie taper part of 

A btfle below 6ie centrcb of the semicircles A and Br 
two hoW are tna le. precisely in the same direction 
of thevi IS intended to roceire the screw, fig. d. and the 


' 0 to «y liiit evpmimsfiel^sadssAsslmifiisf otfA^jfipsr^wubaW 
axis oC weed, wfiibfi sovveted vs^ Wfifi. 


otbar 
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oihff a pin« nhich 19 to project four tentlis of an larb 
bejoiid the in^idt of the p»tt 4 The pin is mnite rather 
8 m*iller tinu the hole m the nxis of the irorv and is 

highf\ polished I 111 oidei th it the laolion of the wheel mdy 
be the less impeded h} fiiction 

Two fine thredils, dwiut fourteen inches are passii) 
togetlier through tbt hole in the ^rooit of the wheeh ind 
me prc\(nt(d tioin ictuiinner, b\ o knot on tin outside 
Tothi ends of thi^ tlirends too wei<;hts ira attached, ci> 
a^*lt/ stmdor% and jo&t hear) enough to k<cp the thread* 
extended 

Oiu of the threads hiving b<<i) wound on its circumfe* 
renr^, the whitl \ to \k p*u d on tin pin, about th* tenth 
of an uuh Itoni ihi side A is in h. 4 Iwo tnbis, 
of asnffintnt bo <. iO ulinit l]u hei. motion of the wn^hts, 
are fixed in gi ovis, m ^ndi i iiuiiu<r, that tach timid 
shouM idlisKtU in tin i\i* of the lube Th« tuU uo 
so loiu^ ni jrh to f iti h iIk iioi\ \\\u cl 

The bend of tin oobnna Aco/ms |)iC|tarulb^ lut* 
tin:; off that part whuh is is lu iiti<l about the 

tenth of in iikIi in the piopctni^enu of tin i\t of tin 
whccU and conhiicd }») a sin iH nofnien pin, wlinli i* to be 
Inokcii od cIOM to the axis tlu otiui end is plaitd in the 
notch of the brass senw, Inturc desenbed, ind secured hy 
means of tlit sliding '‘''n 

It IS csidi nt, th It I Inn the t^iiss untwints, the wheel a ill AcI«jii of die 
tain on the ^ohl pm, and the ilireid, which 11 wound about 
it, with th< wtight ottached, will de*<eud in the one t; 1 is:i 
tlihe while, on the contrar}, the weight up the opposite 
tube HiU asceud, and ttce lew 

ITie bcird of the grass is now to be thoron^hlv wetted, Adjustmeiik 
with a hdir pencil and water, and when the wheel is formomuf# 
tionar), the weii^hta are to be so adjusted, by tufmug the 
brass screw, that the one shall be at the top, and the other 
at the bottom oi the glass tubes, wfauh points will mark 
eitreme inoisime 

The instrument must then he exposed to the sun, or to saA Ary&MSj 
some hr'at, not poweriul enough to in^ort it, but iuAcient 
to obt ufi e.MDsi<lerabledegree of drj neu The weights will 
now hange situatiuii , sod, probably, on the brst trial, 
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VERT SRMBIBLE BTCBOUETEB 

uiP continue tn move bei^ond the gl lubte Should tlut 
Inppen, the biaid oF^iaiss n to be bhoitenid, hj ^Ijding 
back the iing» nitd advaninig the bras ^(ilw, mi as to in-* 
dude tt lui porttoji iii the notch Olhci hi tis tic to IB 
made, und tlu length ot the gia9» \ tiitd» tiU the ^xtrtincs 
of drjncss and uioisture ttiewiUiin the limits of the glass 
tuias 

If the uholc of tint |tart of iho oohtfna It>r>lfto, ulnch 
|ii> the li>gin»( 0 |nc |)iU|M ily, be used, the st ili uill 

totn|)M c inou th«i tufui^Jonr inches i leii.,tlh nlin ht 
til ii^li pi rl) i|is iisiiul on paiticulir cKcasioas n J not be 
luund <ou\cntiii( io\ ^enii d purposes 

tiom an i-lch tint in i hiffh stde of mojstuu the gi'iBS 
would not ** i 1 snlliiicnt (Mmit to mote the wheel e<|U i* 
b!> it n IS t'looi^hlv wUtid, till )t in<lni4*ed estitinc. 
iiiOisltiH inri while m this st itc tin aheil was iImviO 
tonnd, Uj I iMn * hold of oni ol tht thte ids on leli ismg 
ir, rt instmtl) rf>iimd its louiKr sitnstioii* wjih cnnsjttiN 
nhh lore Hit ^niie o\|HMMitiil w is midc« in t inous 
othti -X ills of iiioidMiit iiid It w IS liw i\» foiMid, timl the 
weights 111 ntjiid imnicdi itd) to tin degiee iiom which tliey 
hatl 1 Cl n t< iiiOit d 

It would piihtps bt II iin]tro\(mint» if a b^ht wheel 
ol huss 01 ai'Y <>thcr nut lb nothihie to riist, wtic used 
jusK id ul 1h« itoi> one, tli< gi i8» hiving been fonndi by 
expiiuiiint, to Ih c ijiahU of mot nig a wimti ul U id Hit 
^Ms oi ihe whed might Ik iu nie ver} 6nuU» iiml suppoitcd 
oti \ s, which pit»l>ibl} uiiuld add much to the scuoibility 
of the uisti unit nt 

ihdte^ct Ind no i»p|ii>iUinit> oftompuiing tins with any 
other lijgiuinHci » but it siinple lu its roustruclinii, not 
ea&il} dibOidtieiU lud should s«»eiii, (loiu the (\tciit of lU 
scale, lu lie piitnuhirly ida|ited to ex pen meats, m winch 
bui tU \Hiiutiou6 oi moistu 1 tiK to he ohsetied 

I he h^^rometty h is I mi lull eito tn itisl in incut rather of 
ciinosii) than utihti 13at tioiii nio^t accounts that we 
haw, It appcHib \eiv piubtbU, that this instrument has 
iiioie to «to with the ) luiiomciia ot nJ’$attto»i than cither 
baromtter oi ikitmomUr It then we lonld obtain a 
number ot obbcwahuni of ap^ureat alatudea together 

with 
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^ith data from which to caicniate the trae* notifi|f at file 
aame time the hy^mmeferf bar^metOt and 
perh Ip*) Home law mis<ht be discovered, uhich might enable 
us to ascertain the qiiautiti of the ctlect of moi ture on rc« 
fraction It was with this new the A^/^romc/er above de^ 
scribed t^aa conetructed, but not haviug \H had uii op)»or* 
tuDJty^ ot obtaining; the itquisite obsiivalcuna, it u to be 
hoped they mt) be m'ldc b> thobC, who are in possession 
of time and inatrumLQta ecjual to the miderUking 


X 



Description of on tmptot.ed Ht/ffromel^r By LtiHtcnant 
IUmiy Karp I , oj hts Alajestfs Mtk liigiment* 

1 had the honour of lajiii^ before the Asiatic improveinara 
Society *• I dcstripiion ot i verv stiisibU Hygrometer,** I 
havt atu tided much to the impioiemciU ot the ilistrumeat, ter 
and am induced to tliiiik tliai come (aiUici atcouiit of it 
may not be deeuicd wholly unacceptable 

lha principal ubjectiou to the h)grometer desciibed m 
luy foinnei paper arose froro the necessity ot shoitening the 
beaid ot the ovbiaia hooioo^ ui older to nduce the seuk to 
a roincment length , this was to be obtiated only by giving 
tht iiistinment i nrcnl ir form, nnd mvi nting some mode 
ot Qsecrtaimng without difheuity the number ot revolutions 
made b) the index 

A 13 C U, (PI VI, iig 5) IS a frime, made of small Dtcn^uion of 
square bars ot bra*i9 or silvei , this tinine ts soldeied to a ^ jmptev^d 
i^quare plate BE, the edges of wbieh are turned up, as 
represeuteJ by the dotteci liuen, to secure the tudft trom 
iifjurv on the fare of the platr is engraved a circle (sot 
hg 6) which IS divided into one hundred equal parts Three 
boles, a, A, c, are made through the I same and plate m the 
snme direvtion , the holes a ind b, aie of a coDteal torm eg 
Ye^irescntid by the dotted line^ and are highly polished 
lessen inction, the hole at cieceives a sciew, one 
which i» tapered, and hat a notcA cut in it with a ^ 
ahich may be closed by means ot the sliding nog d 

a Ibid, V 094 ^ 

P 2 The 
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Sit 

uns e f \n iniife of eilver wrre# very wooth and 
atfai^ht, ami nf the Mfe of ^ I<ircfe on the 

Axia 0 sa^w 14 fo intd, Ik (wi 4 t»n<v a snnller mlver wiro 
arourxl it fi^m hp ^o ihia s( rew should be 

foortoen oi ffi#en thre 4 ids m lenjjth, the end of the ovib,^, 
]« divtdtd, and i» to he closed hv a smsU Uidm^ rintr As 
this th the most impoitaot partoftheh^g^iometer^ fig 6 >re* 
pre rnts it on an enl d «ra 1 e 

A loop and iJrtfp (fi<» 7) is made of fine gold wne, opHoch 
a <ire as that when suspended on the Bcrrw it may Mirle 
a’ona: it with perfect freedom hy mean» of the 1 evolution of 
AMs hill not from one infennl toanothei bv on) 

cthir motion» hould the loop, on trial, be found too tarj^ 
(hs indeed itouaht to be] it ma) be easily iloscd a liUle,hy 
plums: d «crew, and pulling 11 gentlj by the drop, 

It will then iBMime an elliptical form, as in the figure 1 his 
loop \% intended to regtMer the number of rtioliitions made 
by the index, a^ it hmgv freeU from the au$, onil advances 
one tiUerco/ betwien the thie«idH of the screw, for each le* 
TOlntion 

I he ttfrfex g IS made of fine wiie, acruratelv balanced, 
and as light 44 jio^ible, it tits on the end of the a^ia e, and 
9 S to pforni at right angles irrtA the commencement oj the 
screw (^te fig 6 ) 

Ihe heard of the oobrena kodoo is represented between 
/*and rf, (hg 5 ) The top of it, which is crooked, being 
tut off, It IS fiist scf tiietl between the cheeks of the axis, 
«t fy by meiDB of (lit BmaJI sliding ring, the axis theu 
tuiiud inund fill the g>ld loop is brought to the fifth or 
sixth vUrrtaJiii thesireii, counting fiom the dial plate, 
the seitw at e is then advanced so as to receive the lowei 
or thick extioiutv of the bend of the ooteena hooloa in the 
notch, where it 1 $ also lonbncd by the sliding nng d 
A^iu«t^*'nf of The extremes of drgne^s and mo<r/»ie are determined m 
ihu h)|toms^ following inaniur The Ihgiometcr is placed in a new 

M iben pot, which has iieicr been wetted, sttd exposed for 
• ** t ^‘•idciabV t me to great a heat is the grass can bear 
’ ^ c<v,J^j«rv when the tndex is perfectly stead}, the h\« 
^it! w to he taken out of the rexsel, and the screw at 
t tamed round wiib a uair of pmcers, so as to bring the 

goi4 
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gold loop to tb« Jirst ZMUrtal o( the screv^ on th^esis, 
oouuUtig A* before from tbe dul plate* {which to bu 
placed to tlie leit head) andibe lodesc to 100» or zero iho 
h)groiaetcr most now be autleied to cool gradually, duniijj 
winch* if the atmosphere be lu a mean ^taie ol uioisturei 
the iodiK will make four or live rtvoluiiouv» the ot/^tena 
booioo 19 then to be Gontukually wetted with a hiir pencil 
and waleii till the iiidev is agaiu perfcttl) stcaily Ihji 
mill recjuirc aometime, as it moie$ ver) vIoaU wlien uithm 
a few decrees ol exueme Moa/«re Ihe de^eeat which 
the index staoda iv now to be noted* *iiid the oujubtr ol tt* 
leieoA counted between the dial pUte and the ^old locp* 
and this outnbck pichved to iheobsiued dcgiees uili ^i\e 
the extent ol the •<alc 

AU ob&ei vations m ide with thiz K* i<rometcr are to be re* RHin hgn of 
duced to what they would have been had the zcaie consisted 
of loco portSi 01 ten resolutions oi the ludev Ihiz u bisuiisra 
most convenient* as it iacilitatee the comparison of obser* 

\ationz mode with diderent hs^ronietem An evaiiipU may 
not be thought 9Upelfluons Suppose the scale of the h)* 
grometerto be M45*oreleien inUrva/saail lorty*faveperrj 
and that at the time of obseiiition, tbeieareyoar i/thria/s 
between the dial plate and gold loop* and 50 parts shown by 
the index, this mould be mnttcu 450 Then* as 1145 
iOOO 450 393 nearl)* the uomber ot degiees to be 

registered 

If two of these hygiometerm, m which the extremes of 
dryness and moisture are well determioeJ, he compared to* 
gether* tliey will seldom differ (m dim^wHS from each other* 
which IS as near a coincident e an cm be expected 

Tbe oo&eene /loo/oo or andropogon eontortus is found m 
etery part of the countrj* in the month of Januorv* when 
It should be gathered* and thoroughly dried ia tbe sun* be* 
fore It IS u«ed 

This gran appears to be far supenor to anr other hy-wen^iHlrytad 

groscopic substance* hitherto discovereiL lo tbe Eucy* oihtr «i Ujn* 

dopoedia Bmanmca, the scale ol SaUMUtE’s hvgrometer 

18 said to couiist of 400 degrees* or rather luore thau one 

resolution of the index* the hygrometer he-w described 

makes e/eont er iiot/re revolttuons , u Mwcasei also the ad* 

• vanlage 
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TEDtage of being perfectly pf^itabW, cenoot easily be de* 
ranged, and may he mnch reduced tn sire, if thought ne*- 
cei»ii7> without aflectiDg the extent of the Kule 




On the GtrminaiiOH of Stedf In a Letter J'tom Mr* 

J Acton, oJ Ipswirh 

To Ml NICHOLSON 
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Tt IS admitted b} the most eolightencil |dijlck«ophm> tliAt 
scarctl) ai^ euhjtKtein prwnt lUtlf tiioic difficult of ii)« 
vtbtigatioti Umu iiiinial itxl physiolog) The 

functioncde(MiHliiigon iiuhty must not be compeled to the 
eotniuoij chiiijuul |uocts>4S, or to those changes constant!) 
taking in natun by ttic a< tion of morgauiC bodies on 

each other lift itself u «i pheuoiucnon enveloped in mss* 
ter), and piohiblv will ever remain to We can form no 
indgment of it but troio lU effects, uud those aie of so 
complex a nature, that it is only bs the most attentive and 
studious I xamiiuiion ol them we can expect to withdraw 
the veil of ob^cuiit), undii uliuhthe) iie hiddeu, or at 
all approxuDdle to the tiuth Any suggestions piesenting 
themselves to the mind ou so important a subject should be 
cncouiaged, aiul if nc can hope to thiou the least addi" 
liuiial li^ht upon it b) oui exertions, no obstacles should 
stop ua, not oeu the (almost] certainty of ultimate failure 
ought ior a uioiueiii to hbsen tlic ciicrg) ol oui puiauits 
Feihaps none of the fuuclious of oigauic bodies desertc 
our attention nioie itiaii tluM ttuduig iiiimediatel) to ex.- 
ixtencc, iiiiin ly the icspn it on of auniiols^ the germination 
ot iiid Ibc coiibC(,aukt vege*ution of plants, as also 

the kdtei it'on> taking place in tU< sunoundjug atmObiphera 
dunin^ th ir o)Kiation IIk following humble attempt9> 
having fur thtur objii t ibc fa ther ilUistcat on of these plie- 


iiomeni b> xNpetjgieut| orv with diflidiuce submitted 

thiough 
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through the channel of vour widely circulated Journal to 
the tves of the philo*>ophic world, and if thej tiull be 
found of guflicient coitseqoence to tie erupting doubt, or 
inditcc one <iD<le eHort in other* towncl c\|1iiittnq ihe 
tuatlors to l>e tieatcil of m\ end wdt beenttieK iumm cd^ 
and my tioulile rtv^airled They hivt Ineia und^ri iVeri 
and pre^eived aniidHt m<iny inUrruptiona and di <ou 
meiits, ihd it they shall he found not to have all the reiriw 
larity i id accurac) to hi desired I trust tin \ mi 1 h t\c 
ftotiiL <liim to attention, if not from their onglimlity, at 
leist limn thi perseViiing mid disintere'tted nidustrt, vihiih 
gave nst to tin n, ind bion^ht themtoacou u*<ion, the 
stnvnig as much i> po^'^ibh* to <onoluirate favh tspenment 
by repitiUon, and tnt uvnidijig to malceiii) deductions but 
luch as are fully wanauted bj fa<t^ onlv 


Since the (mie of Dr Pucsiltj, the generally received 0 neratopi* 
opinion bis been, that tu respiraiion the oMgen gis of Uit 
atinotphcnc au i6 absorbed,and cmlmuKaud gtveu out, 
and that in vegetation plants ai« cousUnth abacibing Uk 
carbonic acid ga^ as the ii oatutal loud, and euiiUing oxigen 
gaa, tendiag to lestoie the an to its oiigiual purity, in tJ i» 
manner keeping up t regulat seiiea ol coinpo»itioos and ck« 
cuiopobitiona, biautihil from tluii apparent simplicity, and 
the more de erviag of admiration tiom seeDiiug to harmo¬ 
nize aith what was known ul tile great system of the uni¬ 


verse 

No fundamental opposition appears to have been zuccess- 
fully ruade to clue doctiitie tdl about two )e*irz ago, when 
a work on the subject was publ shed, in winch the respect* 
able and learned author* biou^ht togethei in a small com¬ 
pass almost all the expenmeuts that had been peiloiinvd, 
and added a few of his can, for the express purpose oi an¬ 
nouncing and endeavouring to deroonKtrate the tailoring 
theoiy That no air enters the plant or animal dunug it** th'^ry d 

appropriate living processes, but that, during the opera- Mr Shw 
** tio 1 of their respec ive f ii ctions of gernimauon, vegeia- 
** tioDi 4nd respiration, sohef carbjii is emitted as a secre¬ 


tion 


* Hr P £lUs oa Gormiastioe, M 
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** tion m a %Uie of mtnote division, eombiius v^itb tbe o\U 
gen ^as ot the atrQOb]>hcre, and forms carlvoiuc acid ** 
1 have pel used this work with touch uttention, and, so 
fii from bein^ romiiiced b} it, I can see mither simplKily 
nor impiovimint m tbe siif;^stion> it couianis for i new 
tlieoi) but u ipporsr4itbei <dbiiUtcdtii thercdHOiiui^be 
coin luMvi, In throi iiitiiiunmiUdblc difliculUcs ui the way 
of ^ itisf ic toiil) 1 ^pl I iiihc« ^or luidvistdudiu^ the eoinmoii 
futulmnsol uspnuioi and iigttihon I/cui;^ e\trioiely 
inMoniB to ftsci itun ibi siniple fai tol the «ibsorplion ot oxi« 
^1 n ^ IS, i b i\f ioi tin mce-t pirt, in vnaduciin^ iny cvpeu* 
iiicnts, lad tins mU uonstantlv ni sun 1 bate nottiurtfoic 
turned tiUiti to then^ht or to itn Uft, loi^uotv iioui oi e\« 
iminc tlios< ol otiuts, wishing to u*> luuid uiichtckid 
uid uiiictUud b) tbe i< isoinn^s deductd Jioui IhciOi hoiv* 
cvi r piufsilde iifd ies|H(Ubh tluv miv bt 

It |s not d Ml) loinmon iireumstinici, to detail tbesour* 
ces ot enoni KtitUntalty di^ovcied iii a couuc oi expen- 
uicntb , noi IS itniihki ly, it it ucu oitciu doni., but U mi^ht 
prove UneUci il in jivittingutlurs on then guard agamst tbe 
hki causisoi liitnrc, nid prevent mueh vexation and div- 
appointtiient hi iiiy own east, a has lia}i)>enbd, that mony 
expeuiiicnls nid houiaoi iioeturnd labour have been leu- 
iUrid nu^itoi) nj tbe loUowitig Mmpic event for some time 
rsciping in> iiutne, and hIiicIi my pieviuux expentnee did 
iiiit tevd me to expeit Wliea tbe subjiitol paper 
tint b^an to engage uiy atteutiou, 1 bad made some coarse 
'aure bnrs exaelK ^uiU i to thi dumecei ol the uicreurial 
lars 1 luUmicd to use, thati wlita liUetl with the ^uiuuidtaij^ 
•»eeds they uiiglit oe pheid in'‘uch a situation 1 should 
prefer mthe luveited jar&ot eominonan or ozi^en, b) bviag 
tbiust up and odlieiing to the xide^ 1 geuerally pieferrul 
Uieir being iiiai the top, uti account ol thebuperioi specihe 
gravity ol tl ecaibuuic and gas pioduced, which thus tails 
down, and inakt» toom lor evciy portioi ot the oxigea gas 
to come into cont vet with Ute seeds, und be absorbed fh^ 
niotiou ot esrti ige^ and other &cideiital tarnag^liWgueuliy 
o e iMoiud tbe bigs to be displaced To remedy this lueon^ 
veiueiKC, 1 took a quiib atid, passing tite leathered end 
onder the luwreuiy mto tlie jar rctuiueJ the bag to its foi* 

^ roer 
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tner Mtttation After contiuoitig this ptaclicc foi ^tik timc» A r Ai t'icat 
while engaged in tht same rntmid, 1 was hisUly cullcti 

uud lett the qu*U panly m thejar» with one md iwun; nicViirv^^ « 
outol the tnercur} J he jti wjs llita tao thuds lull 
giSf but ou nw rLturn in aliout hall an houi« 1 |>t.riiiVLi! it 
had increused \ery considtiablv, lod on {ilatiug tliL qiuU 
in other jdr», 1 distinctly heird a slinlJ whistling noise, hk^ 
that of an tinder prtsstire passing thiougli a cip It iiy tub(» 
and 1 observed the rnercui^ slowly to smL, till it was on a 
level on the inside and otit^tde of the j n 1 tv ts then coi » 
viuced the atmosphiut air h d luslicd ui bv iiu ns of tlie 
quill, and consequently th U all tin e |>viiiii(nis m \\\i\ch 
this hud i^een lullednetd, most hue btni vitiitod 1 n* ^ 


versed the quid, and it still h id the same effect 1 tin J it bu* nnt 

injirsovei wild, but no an |n^dl 1 afttrwaid inmie t st dminjrb 

of stung, and other subs♦nci.'', 111(1 they ill nlmittid tin 

oir thiough quukaiUei, tliougli in diftcieiit di^u^s, ^oiiie ‘''du s«m 

being mueh slowei luuduitors tlianotlHrs AiU\ lousidii- 

ing this phenoraeiiou, the best judgUKTit I oui iblt to hum 

of it IS, that the nr dots not pa^s thioueh the hmly of the 

quili, or other sobsianct, but b*'tw^iii tin. mtreurv ind it> 

wdes, and m water llic pisMge is puvenUd b) tbur being nr uitv 


lu closer contact with each other At hctlici thu i\|i!an it on 
he satiiAictory, I kite to voui iipenor knoukdge to ^^***'^^ 
mine 1 conf^s 1 was gi^uiud with the disco tr>, as fai aa 
concerned my e\penment-, ns it enat»led uit to leieiit tht ir 
being rendered incorrect foi the futuie 
It haring been stated as i pniiupal ^igumenl in favour Ai^mncn i r 
of the emission of solid carbon from the seed to unite uitli tlieui I ^r^l ot 
the oxtgeo gas oJ the air, that tht quii,tit\ ortarbQiuc eud •** 

produced was found to be e(jual to that of the oMgtn gi% s/i vU 
disappearing, upon Tedectiou, it appealed to lue lepltte 


with diiicuhy, rf not impossibk, to ascertmi this to any 
degree of accuracy, from the moistened ‘•ceds iicvci v eobitig 
to give out carbonic acid gas, whether oxigeii ga- be pre¬ 
sent or QOt 1 Was therefore desiroos of inforcning msseli 
upoD this subject, and tor this purjicse 1 lustituted the fol¬ 
lowing inetiiod of proceeding 

hxp 1 Into an mv«nad jar, ccmUiiiing about 1 i cubic I mi i>f* 
tuebes corefaliy failed HUb mercury, 1 mUoduced a cousi-ui< 

drraWe 
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Gemnnaung dmble porUoD of bmley provioualy steeped m wnteFi and 
suffered to geriuimle till the radicles hod shot out about 
one thud of to uuli 1 u passing thecu under the quick* 
silver it n dlmont impossible, csen with the utmost care, to 
avoid the intiodurtion of a smaU poition of atnio^phenc 
air, which closely adheres to them, but this being iiiflitig, 
the results uill not be mateually affected b) it The seeds 
Wire sufllrcd to remain iu this aifuatjoii fioai the lUh of 
i*ohruii) to the *2<1 of Apiil, the ga» l>emg OLcasioually 
taken out and tiled in the following maiinti 


94 hours 

Temp 48% T 

1 Ou cub III 

same tunc 

6 Go 

48 hours 

7-0 

^me time 

4<0 

same time 

b50 

3 davs 

700 

scveiil dll 

6 3 50 

sevn d il i) 

4 9 UO 

9d Apiil 

i 00 


iZ 30 whole 


*Cbsure 2 B 68, 

CJ ^ ihsoilied out of 100 
paits by time water 

91 00 
98 00 
9 b Id 
98 16 
98 18 
9 b 46 
9900 
9900 

of the gas produced 


A cubic inch wis each time exposed to lime water in 
Pep^^'b ciidioimlii 11 e remaioiiig gas, generally consist¬ 
ing ol scui il cubic inches, was removed into u nnrow gru* 
duaUd tube , and a small quantity of a solutiOD ol caustic 
potash pasat d up J lit results of both these trials were 
complied, anil tlict weic na neaily as could be analogqua 
Tno sm dier ] ii» wc it also charged with some barley m the 
same maimn the gas productd was tn proportion to tl\e 
above, uid the ab^mptinn Tiearl> similar 
S 1 I Exp £\p Oil the mth of February, trmp 48% pressure 

30 10 , eighteen vert small biciis, fleshly germinating, were 
ptwd lip into amuveitedjai full of m«'cur^» holding about 
5 cubic mches 
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Ifl 48 hoora*»• • 0 56 cob m 00 l? abM>ibid out ot IW 


several days 

J 00 

<)h 00 

\A days 

3 00 

08 47 

several da}$ 

i 00 

S)i> 00 

several days 

2 50 

99 00 


11 OG 



Exp T On the 2 Jlli ol nii> 5^, pn s« >0 31, ^ ^ ^ 

twenty g;etmtnttttn{; |i< iseucrt pi i<«<l in a MiniUi ‘^tu^tiou .i^i. 
vnd<r tt jar, coiitauiin^ ibont n bn. tinlu^ 

In 3 <1a}^ 2 00 cubic iia Iikh no aL«>o btfU out oi 100« 
lu 3 days I 00 </0 

3 00 


By these <\pciuncnU it apjK tbit hiring onc^ Crtmin’^iinr 
bcijuii to germin ite, oui t hIm h*c u J in <oii^Kh i- 
able r|Uautlt)t cvcit at lou tcnij tiatiAK^, lliniicb ixciadtcl , «h m«.m 


fiom oYigen gasr and plated m «'ii most uskn nd and un- 
favourable siluatioua Atid thin tiicum^t inoe should hi 


kept in vtew, ns it uill liati some mfliiciKi in ikUiminin^, 
if there be a pobsihility ol asctitannm^ tht luouicnt when 
germumtiOD ceases in aterls 
oxigeii s^asi or couimon an, or wluthci un> otinr (HTboinc 
ga& be lornied^ Hi ui tv hat is supposed tu <tis< tiom lh< solid 
carbon uniting to the oxigniVs, at I wh’i.h 1 s bcin as* 
auoied to be lu au CTjual pioportiou to t< c a i ^ is ihnt 
disappe trs 


placed III atouhiud [lOilion of 


Now It seems evident, that «niboiii i id i^is cm he rci- 
ddy produced by moistenca &cid> v i houi. the <ci fact ci 
oxigea ga%, and in several U ds 1 hnt ohsMved tin g is 
beginiuog to appear in a lew cuiiiutcsaltei pib'^i sic(i» 
tip the guicLsiivcr, and wlicn fiom tinir biiiigiii a hcihhy 
vigorous state oi genmnotion there w is ro poseibility ol uj<* 
cipieot putrefaction In most instaiues <m a small scale, 
on examination of the gas coHec cdiutlie brat 34 hours, the 
absorption by hmewater has been ibojt£)u pc* cent and as 
this has been an invariable casi, even wheu eve>v ptreau* 
tJon was taken ior the etclusionof common air, ] auspected, \ h knuro 
that m wholesome gcrmioatiop a small port oo of u/iogen 
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g^is might be eojitted fium the eeed along with tbe carbonic 
«iu<i gaS} cither the (leto»ii}jOfritron ot &oine ot it« gluten, 
01 hy uhsoibing i ^luall quaiitiiy with the oxTgen gH» ol the 
Htmo^pheu ill the expericuent No 1 it mil be seen, thut 
thf hut trud g Mta(oDaiderableti.sidue, omug do doubt 
to the cisudl miioUueliou ot atinospheiic iir ui passing up 
the scccK hut the gas, a»it ioimed, bung tnuisieried into 
othei jiu, tliihenour, durthe lir>t i4 houu, must have 
Ciased tu liavi any edtet Litterly the. ptoducljou of gas 
btc imc nioit btuur, audit llie setds hud been suflered to 
rtru iMi, most hktl) it would in tinu hove altogether ccu&ed 
WIkii ihcj wiic withdrawn and uupictcd in the hut eepc* 
iiaiiut, no si^n ol putrclaclion 'ippcurid they hud an a<e« 
siuit MiK II, and distilled watci pouud upon them in a uio« 
UK lit dicpi} reddened papei staiiKd with litmus 

Anil)MS h IS dimonstiated the piiiuipal coiKtituoit parts 
ot ^laiJiin Kcous or ci rial secd», to bv a large pioportion of 
iicula, a httn read) foinicd sacchaiuic matter, and a pot* 
tioii ol glide 11 , whiih la^t has been pioicd 10 be the actiie 
igciit in leijiiciitatiom md ncussau ior the conTCuiou of 
LI and held I into uhohol iheuloie, to account for 
the piodiKtion of gas iii gciinination, as m seeds placed as 
in the above i\]ienmenU, il appeals, that, a^ei imbibing 
aquaiitil) oi mtnstnic, tin Iccul i bv the action of the glu* 
till becojuts grvduall) decompo«‘Cd, the ahead) lormcd 
bacchirmt in lUti ib dibsoUed, and assists in the lUsfaiit 
couiniciiiiment of gertninalioii, witei most proinbly is dc« 
<oiiipo«>cd itb o\l^(n, vjuiti ig to tiu caibon ol the seed, 
turnis tin c uhome acid evolved, while the hidiogeu in its 
nabceiit si lU, b) combining with another portion oi carbon, 
asbibts iht coiitiiniid ionvr rbion of the fccula into baccha« 
Tine inattei, the osigen ga< of the atoiosphtre t» absorbed 
foi the purpo&i oi restoring the equilibrium oi the olemen^ 
tar\ winch the dec omposUion oi the matter of the 

seed, while on, liOb a tendency to destroj But if 

gerniination bi impeded or Mopped, by the exclusion of 
OM^Ln g'ls, Ol otherwise, tlie regular composition and de« 
coiiipoMtiou, aid consequent changes in the subs tame of 
the seed, puscull) cease Carbonic aad gas however Mill 
eontiuuea to be given out, m consequence of the action of 

the 
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the gluten on the Mcchanne matter formed the germina* 

Uon *W'hen tne sugar la exhausted, the acesccut tiiat^ and 
then the putiefactive phenomena coiomcuee, but only very 
partmUv, as I have funnd the seeiU aiU retnun for miny 
niuhths lit the )ara alter the tarboinc and gas has ncaHy 
ceisevi to be pioducedj without uodergoiug much appaient 
alteration 

4 To observe how Tar the '•ame phenomena mi^ht Fist? inve <> 9 
take phee 111 matters coiupht4l> ih^rgiDised, and ^***dir 
vhat vanct} of circumsIUKCS this prohtii g is (cubonic) g a 
would be piudured, I mi\eil tip a liUU flour, watei, ind 
veast intoHsUO paste, md pissed a pie«e of it about the 
$ise of 1 walnut up an luitried pi hIkJ wiiU mmui> 

In thue da}s 1 co^lccUds ten cubic uichc» ol ^vs Ihe 
whole being sul)nhttcd t» bine water aii 'tbsoiplion ensued, 
leaving one tenth ol m inch oulv, which appealed to be 
DItrogen 

Exp 5 I also pUetd in the stme situation n piece of 
paste made with flour and water only, ibout *lie sir<, 
rolled tery stiff Ihe g*s heie burned veiv »lo»l), not more 
than d 40 cubic mkIm h being tolUctid ui Hn d i)s Of this 
lime water took up 94 |»er cent 1 1 A da v« after 4 lhIhc 
inches more had iorrued, and hy the sune test, per cent 
wcie absorbed 

Evp ff Thicc pn Its of ih^* same paste wi ro lUo pi iced 'u ox;* 
in an inverbd |ai, containing 130 cubic imlipsol o\ gen 
gas ol the puiit) ol 99 percml After tin past* was m 
the jar, the wliole indicuUd bv the ^rlduatcd Mule 2 79 
cubic tncheb In three dajs, the usual aUj\ nnee 1>cing 
made foi difference of temperatute and pressun, an ib« 

BorptroQ had evidently taken place, tlievdumr being re^ 
duced to 2 cubic luches In four dx>s oiorc it iinua^cd 
to 9 70 cubic inches, and in four dajs after to 7 A little 
of the atr being now tried with Itmewatcr, 95 per cent 
were absorbed, evidently showing, that the greatest part of 
the oxigen gis had disippciied To prove this still farther, 
it was sufTcred to lemain till it had inereised to 15 cubic 
inches, when the same test took up 99 p* r cent, which it 
could not hive don^, had in^ oxigen gas remained 

Exp 7 To be coovmced no errour had ensued in Exp 5, ix, 5 repeat 

I repeated <>4 
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I reorfitod il with the utmost c lu AIt^r some <1a\s, ’ 
< ubic ifiches of ips wert lulUctcd, iiid on btiiipr submitted 
to tilt UMu! t'st, <K) per uni clisappioicd in ten dav^ 
alter 5 (ubie inches moiehul {otniub ol ^hich^O percent 
wcie ibsorlucJ, uml ^ 2 (uIhc imhc^ bun«' tried wiili c*iu8« 
tic pnlti^hi oiiU I hi bbh lint Until 

iiusi K'tiihs piuic be\ond in\ doubt, wifh how much 
fanlitt tlif {uitiilesof tiuU ut upuii ( i<li oilici, even in 
i pniviu/cd &t iti when mi isle <d e itli and how 

iineutiiUt nndii neoiiii tnuJ be the attempt 

to (!l^(e> (I tin jneei t tiiur e>l ilu ir ^ itjon oi i^niinnation 
of Ml K confine <1 iii e V i n ;,a , en %ehit priM oi rht carbo* 
OK u el ^ s IS <^iven out bj th 1 pieios-, and whit hj llie 
spoutaiKOOb ekeoinpositum ol oiin poit on of the seed 
il^uct It shoul i seem, thil sueh < spe i n uis 'is mij hd\e 
i;itn mil«*wilri t\aw to uubli^li the i Id tit, of e|umtity 
btlwicn tli elisippi 4nt,.is i <( I he iu.wl> formrd 

c\* >oiuc Kid ^ uiust be suppose el to lio m 1 ^rc it mea« 
MM fdlluion'i, mil eon e |iivntl) the. couclusious drawn 
fioin them nor to bi ekpe leled iipcni 

Inin) lusttbSKs 0 1 tins subpet, icnelojul fruitless by 
the eircumstmec b hue iiiiutioind, 1 wa^ elesirous of dib* 
<ovMin«^ ehitlui suds iniiei^d e>i dcCiidsed in wcK,ht 
iluun,r ^crniin ihon Fen this pu)|K>se 1 v\ci.;hcd arcmatel) 
SI \iri| pireds of b n1 v bt fun pi icms; them in the air, md 
nnt.rUH\ wkii 1 iki II out, h ptc^ionsl) well d*nd the u 
siirfiices with biottuii. p*%per in every mst itu« I found a 
dtfi lenri ol eunji* 1 nt not b tond whd iniv be ♦a'oly 
re nulled In l> th< \ iporation of moisiure fioin the 
sud IS 1 <oii' 1 oUeII when the lU wpiriicutarl) dry 
(IS eixi^en ^ I ri| i** d f oin oM.,cn itcd muri ite of pot isk 
oicr iiiere uic i ], jcuiivc some w itei conden«fd on the 
sides oi the JUS It ippe rs tlnicfore impossible in this 
wnv tei eoi u it the truth but Iroiii ill I bivk been ubW to 
ohbCj c, 1 iii^HixiiuUd luil iitiiiw* takk-d place The 
followst ^Mu it 1 (s ni iceonnt of tin losb these seeds 
vustuiud w'd« CO'hficd ten some di)s in jars of atmo- 
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^0 gfattis of barlcy» lost 


120 gnnus lo6t 

100 gidms io»t 

40 gr m\s io t 

30 grams lost 

JO g I ill as lost 


8 00 gnuns 
6 40 

3 60 

9 30 
i 90 
9 10 


SSS 


I mere]} gi'6the>e results as means of presenting unne* 
e^essa^v tio«i6le and \sd»(e ol time in otlicrs^ ind not of 
aii^ otlitr iin^jorlaiKt Ihc <<LiUs«cie coniuiucd in tht 
ail9 until the <iitii4ia< u ih (onsakralde, uid the oxi^en giis 
wjs fur the nioat |hiit ixliduntul, is apj t ned bv the ic» 
custORied teaU ol iiincwa*u» and luipu^nalid sulphate oi 
non 

111 proceeding to cUtad (he foMoning e%|ieiiments hIikIi r^^renmenti 
appear to me drcj^ivt ol tlie iUor]niou oi gas, 1 im 

com|Hlled to obaerw> I }uv< found it iinposstble to vary oxTr^ii 
and coMlinuesome oi tliciu to the cstent 1 inUuded* hav¬ 
ing bteii ufliu interrupted h\ the sudiUii iiitensf <oldii(vs 
of the HCdthei, occisionil illue*<^Sv and the iiidi^|K.na4bIi 
concerns of business In most of thini» wlare it was it all 
liKtssar}, the usual roirictioiis, dccoidiiig to the < iliula* 
ttons of GiyLub^ic, fot change ot temperitnre md prts* 
sure weie made, nnd lor thi» purpose the bironittei and 
thciinomitci it the. begiumiig o1 L\cr} experiment and ana* 
l}sis wcie dul} iiotui 

Sincciely wishing tin little cxtwiience I mav hate ae* 
quired lO this soit of mani|mlation should Ih. sciviceublc to 
others just entenug upon the same laiidilic pursuits, 1 
take the liberty heie of strongly rtcommending the cudin* 

IDetraai apparatus ol Mr Pepjs, as the H'^icst md Mr PcpyCscu- 
coriect that can be used tor the anaijsia ot ^ l^sts When 4ium«ter 
uccura'ely made, and the precautions and dnectioiHculoplLd 
as stated in jour Joumd, tol XIK, p bb, scarcely nuy 
obstacle intervenes to preicntits btiiig mauigfd with f iti* 
lity Great dtciition should lioueterbi paid, when tilling Prccsutons 
the elastic gum bottle with the tudioinetnc liquor, to the 
expelling Irom u ever) bubble of air, which J hive found 
cm be efiectuall) done no other wa), than by frequently 
pre«suig the botUe 10 a vertical poMtioo, keeping the end 

of 
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ofUif bent tubi in the bqaor the whole time* nnd suflerinf* 
tt to murnt it& proper form very blowly Cire Khould also 
bt tnk<ii du!iui> Uu operation, to hold the uppaiatus tirmly 
at the ju Kttoik of tlu, tabes with one hand, oi cauhouily 
With hoth , «h(n the i^re^tf^r part or the whole of the 
^ IN iH hki I) lohi dhsoibed, and it goi^ on rapidj^^ the gra* 
doiUd tnh( will, in consequence of the pressure, some^ 
d) off vmlcnth from the other, and perhaps be bro- 
f In mal inj^ thi unpie^inUd solution of sulphate of 

HOD with niHous I disMih^ good soft iron lo small 
pietes to situutiun, in the purest sniphura acid I <an get, 
clduhd, with al>ont tairc vt> wo^ht of water Thi nitric 
acid IV more mina^e«bic thm the nitfoij% md preferable 
fur piociMin^ the mine o\id( to unpregnite the iron sul- 
< ph ito, which m ly be iiuily done with a wide mouthed boU 
tie in 1 common hiMO 


C fc/io vh<*n 

ShH. frofvmmf 
•IWIIC I IHtllL 
ar » yiull 


w ^iiiunuU 
iiig ImiUv ul 
> l 


It soiiM tinub li ipp^^ib, when analvsog air containing hut 
little oMgen gas, a great deal of mtric oxide is extneated, 
nimh uioH than cm be contained m tla graduated tube, 
so tint some dilhc i\ti aiises ni itUmpting to t^ansfei it« 
7n smli a ca I sijffii ^ 1 | the gnv to ascend intQ the elastic 
1) itllc, tbui nndc) n rienrv tike out (he tube, hll jt with 
the ulphiUd solution of iron, rtplace it, and thub the ni^ 
t](i nvidc IS igmi scpimled, and the evpenmenr com* 
jilclt d c Hc hi 1 ikcn during the time to hold the bottle 
in stidi I posilion, iswil] prnent the escape of any iir 
Eip a, 1 he I till of Malefi, temp 40^ press 
In tin i proct <ws il iti ii rot he nnnecessiry to mention, 
th il the I iis usid nut gi idu ited with the nicest ucturacy 
into ciih t mchis i ul tenths, bi putting into them repeat* 
edl> the uci^lit oi tlii'io iiicAsuri?s in grams of quicksiher, 
Olid ()u \ dnuicc a 1 ne w th thedjimonrL The internal 


dtututci of the I rgfst is not more than ^ in bes, and of 
theotlirr*' ilxuit in inch A quintile of fieshty gerniinat* 
mg biiUi U(.u!iin^ radicles protruding about 

u quarter of an iiich, nuecomtied in a coarse gauze bag 
through the me Kim into one ot these jars inverted, con* 
tauiih* 1720 cubic inches of oxigen gis, prepared from 
t) e OMgciuted tntiii ite of |>ota>h, and oi !>? per cent pu- 
T n > tht greatest plains beuig Uken, when the seeds were 

*un4er 
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ixiiitt the mert^ry^ to eicj^de tbe ftti^oephfnc dir from tbt 
bog u much io poaMbie, by prcnmg Uu6 toniitig^it ft^Si 
mojiy times , After the eeedi «^e m the jeri the bolk of 
the whole wa# increaied to cubic tochra* 1 had do 
opportuaity of mekibg any jjbitH r atwp for some days Oa 
the 31st of Marth it^atood «4 t9 59* tod the* peat dey «t 
19*98, the difforetice of temp aud prats* being allowed* A 
part of the air behig then cotireyed to the eudiometer« and 
washed with hmcwateri 87 per cent disappeared* leajhng a 
residue of Id psiti, evidently «howiag« thut the whole of 
the oxigen gat was not expended lo (.orroborate this iwa* 

(dciofl* I made^versl itm\% with the tiupregiiated solvtion 
of iron* hut owing to the test not being propeily prepared, 
as 1 found that it acted on the quickbilver* which it should 
not have done, the r<suits were so auomaloua and contra* 
dictory, I turbear to state them 

Mxp 9 The Jdtb of Morcb* temp 46* press 89 $0. Osrmloitiag 
Eleven geriQiaating beans* weighing 508 3 gr>, were 
passed up a jar contaioing Q 30 cubic lucbes ot oaigen gas 
of 99 per paol purity Attei the beaus were id* ibe scale 
tadioatcd 7 65 cubic inches 

Id 3^^oun it had diminished to 6 80 cubic iDcbes* 

In 84 jmurs more to • • * * 6 50 

e 

On the 84tb of March the gas bad considerabl} increased* 
and upon trial with limewster 68 20 parts in 100 were ab« 
sorbed The beans were theo takes out* and on being 
weighed were found to have lost 6 90 grs 
£jep 10 The 19th eC March* temp 48% press 8978 Gmainstfi^ 
Twenty germinating pease* weighing 125 5 grs, 
placed in an inverted j ir, containing 1 60 cubic inches of * 
oxigen gat of 99 per ceut punty« When the pease were 10, 
tbe whole lodicatod fay the scale I 95 cubic laches, 

Iq 84 hours it bad diminished to •• 1 70 

lo 18 hours more to • • ’ 1*07 

lo 34 boors more it bad increased to 1 78 

Oa ^8 Mth of Mardi H had fnereased some inchie* and 
on A portion beictf kxamiaed wttk ligstwaUf* 94 p«r cent 
daappeared 

Voi. XXll WffhY, 189» 0 These 





fmmi tQ fir* 

ntatte 

|«II|U 


CfraiutiQf 

E Pt In^ 
|ii|in th< 


MBinritsoir m mbM* 

>Th#e pMM «tmlb«a pin<3 ih> « |9» /IM Mr* 
aifyiTMl ta dim 4»;« pradoc^d & eatnc int^ei of 9t 
ppr 0 (M of wfach wort obioci^ mud« teiU 
portiOD> bmtd afterwardi go^ • •imibr reioK» ^ 

TholSftof 

8otto fmfaljr g^rouoajnog barlop^ iteighiog 119? (mot* 
lodiolfi jmst tenting fortiw wirt plaeod m o gouzo te(» at 
m Eip. 0i 111 94 cable inches of osigen gu of 99 per egat 
punty. When the harlof was lOi the gcala indicated 97*10 
cobic inches. Is 94 hoars H bad dwtoithad to 96 TO* and 
lA 19 hoars more to 26 19 In tmtfemog apibe of fhe gas 
far tmti an accident prcvcotad the fMthsr parsort of the 
oKpennent» bat that being exposed to Iimewater> 94*50 per 
cent only dfsappearad* ^ 

£ap 18 The 94th of March* ttxup 54% p 9974* 

' Shmt germinating pease* waghing 11^*70 gri.* were 
carefully passed ap an inrertad jar A* eorered with hrowu 
paper* containing 9 75 cub lo of oiigen gas i^aite pure (an 
in^ of It being previoosly exposed to the test* ^nly a rery 
small bubble remained, hardly appreembku) When the 
pease wars in, the padaated pcaU indicated 4 Ift^b in* 

In two days in jar A* It had decreased to halt 
In three days more it had lucrcased to 4^0 
And the next day to ♦••••••••* • • • • ♦ 4*60 - 


The gas being now exposed to lime water, 94 pei^ cent 
were absorbed, and the pease* on being placed to the ba« 
lance* ted lost lome grains m weight anboEMi «* 
aK4 n the Thoaame weight of pease pas placbd m jar fi exposed to 
light m S 77 cub in of ovgtQ gas Afterihc pease were 
10 * It stood at 41*19 cab, m* 

lu two days jar B Aood A 3 93. 

lo three days it was increaiied to • • • 4 

And oe\f day to* •« * *• ,,*,,,««400 

Bcieg now tried with hum arater, 99 par rent were absorb* 
cd t sad the pause* bi mg we|g)|td, had lost ^wo only 

Cerminitifli £tp* The 13th of Aprfft Mptp 46*, press 98*99» 

S m!| m is ^ inrerud m niercugi^ and covered with a antp* 

Itrk* ' tM 





ynrof kr««f t»p«r M cicM*-Ihe .iight* Mot^vuifri^W 
enb. in. of oagna vn«f er»l» •«r«^^lfne4 A 

frnnhif ^i|ua«qttg4l|udM Imm» tciif.tbliB wdi^ 

ted3’tOcabb w^M•^ . ' 

IbiarB^fti ft* late i Hu i tfea . Ittt ftli-llfltt'«M ck-an 4 In ti# 
dioded, the lu&e aaaber or bMbewttcpaiMik^piimrt^S 
d^ih iudies of Migen get of like pnntf The M^le tlm 
mdiieted’a 30 cubic incfab. 

Za three days it had decreMtd lo jer A, to Jl 10 
latheumetine ip j«r B« to.fido' • 

The «r in jur 'A being now expoaed t« lime «aftr» 66 39 
per cent wfe taken opi and of that id jCrBdO SOpetceift 
The re^iduea being afterward tuboiitted to the tnpi¥gtiated 
aulphkte ef trooi the quantity ab>orbed m each «a* pcopoi^ 
aonate to thr otigen giu not contuioed, both having about 

five per cept» which appeared to be nitiogea. 

> 

.1^ Theldtbof i^pnl, temp 50%pieM 98 90. 

In jar-A, covered aa before, containtag 4 Go'eub. id. ^ 
pqrconideo gaa, io germuMboggardeo beana werejilBcpd * * 
After th^ pere lo. (he scale lodicat^ 6 15 Id jar B, ex- 
poaed to fight* weie al*o put 9 beaoa, to f cub, u. of tho 
aane gaa ( fte scale tLen lodicatiog 6*80 cub iitibei* 

In tittfc boars the lOale of jar A tndicaled fto9 


of jar B.. 9^ 

Oatbf ISftof A^l|R*«jar Ai« ..**90 

' ^a B>«*<*.«*«*e* 0*80 

One the slat**.* jer A had increased to 8 6 10 

jarBto*i<«**«<«*« •• 680 

Op the 99d**itjar A ..640 

jarBte*!.790 

Oaths 93id«4«*j0 Atr**«***>>r***«« 070 

jarBtcaai*********** 7*70 

9afto84tb***ijar Atca«««.. 745 ' 

j8rBte<«»**a«.. 

Qt 
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e«fc. fci Mrtff tt«w td^ Mt of jir 
to loliittdit of eto^tie4)otMh, 4 75 aboorbel. mi of ? 

cuh m Oot of j«r B« the Mtft tod todr up f 30 cob, in* 
Th« Miidae of jor A beifitf wbmittod to the fmel ted 
for <w^eo gn, le 04 out of 100 partK were ehtorbed epd 
the residue of jar B hmng aleo tned. le 08 per coot diM^ 
peered ^ 

To diKover whether any hidrogen gat were preieot, fhf 
portioDi left were attempted to be iDflamed, bdt oot thelifobt 
ttgu of it appeared 

i he beaot were afterward sowo» and though the weather 
proved very unfaiourable^ ^me of them continued to Te|te« 
tQte« nod art now lu blonbom 


From the quantity of nitiogenleft, I am itilt r^rther con* 
finned ill thi. id(&« tliat a btt1« h emitted from the aeed m 
^cnnuutign, }wrt)culaily with tUou> of the pulee kind 


Guininating 

r^xp 15 llic Idth of April, temp 

50*, press 88*9b. 

p oseuicoci^fa 

Fifty geiiimmting pease nere placed 

•n abc^^ m 8 05 of 

i 

Ihe SHiac oMgcu 

i 

> 


1 he ahoU tbeo indicated 

• , B0<Cttl IIL 


III two hoim it had decreased to 



On the 18th Apiil, to 

SDO 


. iqih A had ini reasi d to 

8«0 • 


. . “Oiti 

S 80 


— ^l>t 

3 05 


- 2Jd . . 

••370 


». j4th •* 

'itio '* 
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ddoCubrUi beini; (vpofed fucaaetie potaA, only one 
tenth of A cubic inch rciQataed» wKicls on, heiuff attboiit* 
te<l to the te^t toi o%jg(u gaa»^waa not deteruimcd 


( (rtnn ting 
\ ci<«* in 9ri 
. i CKV 
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JTipt ib The iiitirof temp* 50* 

I 

V ^ 

Thirty grriumihn^ jieav, with ridicUs from halt to three 
quarteis o\ in inch long» were <foQveyed jar 

coiiiunhhi^file cubic ihbhd of^oi^n gas oi die punty of 
cent k 


After 
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^ After the pet«^ were ink It ftoftd »t »• * • 6*7C> . ^ 

hifcurfte^iwofe t04« 5«M 

In 1^rewb69rtt di^ /•«»«« »• •> % v $*ia 
^ ^ Ai<4 mtwi^Iv^lfbtiniD^tflind I Bc retted tr 7<Kt 



^ cubic u^ch^ pf the tfr being,qow tfantferred tbf ext- Oxi^en glstU 
wnttioDj 95 percent weieabsorbed ^he reaiSde tettW 
i^|||^id»pLegaat|d tuipbate of iron •rernttned uDt)tet|(d ne 0 M«einf 
» Ftoid experipieot B to this laU it appears evidenti that^ 
when germiuttmg teedt are (jist placed lo oxigen ga«»acoii*« 

^id^i^ble abeorpl|oa t^Les plece^^the quantity of wlucb it 
iapi,h tuflueoped by the «tatc of the teed»» and the tempe¬ 
rature of the otmObpheii Aa all I wish to estebbsh ip thit 
tywple&ct^ I haie not been anxious as to the minor parti- 
oularti or in entering mlo an) tedious aud unneeeuary caU 
culat) 0 iia» only in uistonces where the difference of tempo- 
rata re and ptessure made it unavoidable, uiid in such thd 
propel allowaiKOs were made, as 1 have before stated 

In the last exiieumcnt it is most decisive, and toon extent not lo br ac 
ht^ond any thiog to be acco anted for by the condenaatioti 
auppoaed to ensue irom the ionversioaot oxigen gas and bohic aciB 
carbon into carbonic acid gus 

It is aho demonstrated, that^ if the seeds be suffered to The whole of 
remain suiBcieotly long, the whole of the oxigen gas disap* thtoxigcn <hs 
pears, and tbeiiaibonic apd gas notwithsUiiding still coo- 
tiDuea to be But if the air be exaiinued when Btid 

arrived at the oiigmal quautitv, after the decrease, a portion 
of the oap^eu gas may still be discoveml, contradicting at ^ 

once fhe statement of the aameness id quantify of the car¬ 
bonic act^gHS tonned, and the oxigeu gas consumed 

Id coodvm^g expenments It, 13, and 14,1 thought it Motion of light 
Wgbt sot be superfluous to isatitirte a comparison between unimportant 
fbe peocess of gerimoatioo m the dark and in the light, all 
ptber cnrumstasces being as nearly as possible sum 
and from no atteutive «xamiiiatioa and coiiaideiutiou of the 
1 cBvinot tiiid any ibate^at difference, but what may 
be readily accounted for by the difference oi uiouture m the 
oaedfror some other onkooww effing incidefit Here the corporation 
water was eoaffued tofbeseedOf but wbon they art exposed sooniiib 
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in the epeQ eir» end to dry wAther* the evaporation fnmi 
tl eo^'ie nif0d| thiyieoo#i be«MM wtea gin tdv eU>vxtal ael|io<i 
oeaMi and the) coMqueutb die In thttf mannar only can 
$he dttfercecc be eaIi«>actPrUy^pctauatedvipr4,f|itiaft4^ 
evident that tbe avaiMrati^ knVeS he ^uifUr la ^e 
fbaD the thede, the tftnptre^ie ^ aqoouat ^ reflictod 
heet beigg geptraUy tfitich bigtier, and 1 have ^en aeeo 
barley iccde vegetate to a ccgaidemble hei^t tir the df^K 
iyhea» if they bad been throvn to the lights they aonld ItfVi 
been eoon parched up 

By the re»(tltior the eboveetperimeotv t am well tware^ 
that, if the •eelt, lie iaffffed to remath long enough lu the 
o I ;en gat| it at length |9 all abvorbed This n also eailly 
shown by plating tbe jars rontatiiiiig the seedi over water 
the carbonic acid gas is then gradually tuhcn up by the wt- 
ter^ which aiceuda in the jar, tm no ino;e oaigen gas re* 
nai 1 hne sooitnine^ pieced |ar,»e iiuantmesof ger* 
miiMting bailey m narrow jar» contuiniogfruBi one tothree 
gallons of atnioepheric air, and suffered them to remain 
over water many months When the remaining air has 
been tried with the test for oaigengas, none bad fourtd, 
nor any trsre of any othei gas than nitrogen, and this me* 
tliod fufy be adopted foi j^ocuntig this gas for expenmeo* 
tal pm poses, whra uot wanted in a^urry It is certainly 
tooab <1 e < lOdKincalaayoi sscertainm^hp quaniitynf 
Cii th gw m atmospheric air, iban that ^absorptioiiSby 
water soaetime wnce soggested, 

1 1 rsf ntng \ arti iilarlt to e^r enment is, it Will be ae«i| 
that the ab^oqiiion of osigeu gas in riemi bodrs was' X 
eab 10 , being near)} one thiwl of tbe whole ({aahtity vm* 
pfo) ed. This evidence sppeets tp be irrntibl^ and is fee- 
yand wha c >i’ d 1 ave reaspnably ezpeai^t ^ kofedready 
made a tna^^o thowame parpoeC'm vi^^etatioo aud fe* 
spiratiODy an < h berto wwfa esuks^ which as seon^as 

Caitdade^ 1 shall tak be h *rty of laying before yoQ« 1 
9)iaU at the sama tiiuemakwsome reoprks wa fetm^Wati^Of 

1 icmain, * 

Dear S(r> yours « 

1 ACTON. 


XfL 



>*w»oTr 

XU. ■« « 

the'KoiUelttti*, 'hf fri^ u at LinrAWOT*. 

t 4 

-HE kuMcttteia tiu beetr cootideretf «Kirt(»eAef 

^jaantb lb ««}oiir i«bitli^‘ifrpiaMbiot; tbA of an- 
b^ob, wheiice Werner gave h thw nnic. Iti widftii by 
Lftapbdna leaves no doubt, tbai U ft a vabety of the 
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This toalykii shows, that it does not contsm mndi moth 
tiian one fourth of zircon, while the jeantb contaios 0 69.' 


XIII. 

Oftrrvd/KMk^ o iMnar RatnSovt, &y L. CoantSK, Vint 

Etgwttri. 

Was witness of a pretty rare pfaenoaeRooi a taiB> LuaatTv&bow 
Imw in the night The 19tli of thw month, Awgwt HWt 
i> was staadiBg with several persons oo an CB»Den«, ,thst « a 

oommaoded a view of the bonsoo. We bsd aear ps, to-tbe 
iMftb, -the bd of a sturm, that poured dowa ■ cwpwnit nun. 
dA^MWetiVethesky (dwod ap toward the sootb, and 
tiseiBoOB^ ttaariyipt foil, appeared. A floe luawwm b«ir 
ihhBopiMaTad M the ptsemt but, tbeugb ft whs well-d** 
fluid, tbeseeettpn«a.ycolouNwertaeai«eIy«e>lMdn|an- 
gmtbed w 4t. ^^They iueaed as if drowned in a tiae efipalc 

yellow. WhBtet8aidiaaparticaI«rfy«as,tbBtthe«rfaeih:of 
the arde encompassed bgr,tb» bow wae lammoos, and tilled 
mth a siailar yellow hn* though lose mtmip. 

''djoamridtrh)«u|M,sA LIT,p la. ‘tiWipfee 

xrt^. 
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Ott tif TVant of TohUs ^ if t Proportions of tht toptixtvtnt 
Pr^ncipfiS 0 / SafiSf oad on the Luminous Swoke ftom 
Ltod ^xnehxng^^HostHi la a 2^*//^ from a L.orresp<m^ 
dfht 


To Mr NICtiOLSONt 


SlKf 


nr 


TdtAeti f4 the HERC •iTo fiw tables wore useful to o chemical in» 
proiK itioh^iff <fUrHr» than fruch < 4 S ]>oii)t out thi propoiiiotis ol the (oastw 
•Ml partsot kulK not owlj the pliilosaj/hit but lUt pne- 

mIi*> hi tiodi chciuut ilbo homM l>i ecitull) bimhhib by luMug o 
hifebJy Ufrcful qI nblo ol t})i» dt^ciiplton to ukr to aud it is 

I thiak a matter ol Hurpiim, thit uo ptrsoii liKb dlUmptcd to 
pilbliah suchtUpon 4 st ih bulTicieutk vKttn*iTve, to auBwet 
th» put post of ^cuei tl itfeieut^ 1 m4s 1 iiaj th( 4 t the 
Ubtedilionol ynui UKtioiniy would hue loutaiueil, 
itb otner vain ibli 4 <lditmi)s tahkn ol this kind*» md it inny 
not perliapB be impro|»er 10 bug;t^Bl» tlial this omishion may 
injonie m( 4 '^iii«l e bupphed b> losirtui}^ iiftn tiiuc totiiue 
injoiii interestMi^ |ouni 4 U 4 » oppprtiiuit^ ol col ilie 

rc<)Utsiti wjUnalb uiay aHoid, an MlpImlKiicallib^ of biJts^ 
vith the proportion ct thur ui|tredieiiU ai^reeably to the 
Iciest rcsearrhcb buth an addition* nhi'e t would render 
AnesMsntia) semce to uiuiy of your readerb, would uot ah^* 
tie increase the talue ol yourJoumah 
Lvptnagt 1 have observedi that the white smoke that aris^ From a 
amukf fruBi luarl fumace dunng the process ol smelting the oce continue* 
ame t* ig Wd m^ht for a g^eat irngth of tii»e After it has left 

the chimney sometmea i haveseeu the smoke retain this 
luminous aptieiruDcc until it bas been quite dissipated. 
Year expUnatioa of this phenomenon will obli^* Sir, 

Yoai mo^ bumble Servant, 

Afcy 6^1, J 9 K 

* In Uble U M ihi (*n<l of ihe Dicttonari* thAt btCnmpounds con^irt 
iTtf in iriirrHlof more ihin t«(»Pniici|ilsB,ihe proportioiis'^btrs the) had 
^ep «^teruuiid with any accuracy, %vic picu fro& the best suthonties 

lain 
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I am iDclined to think, tbit th« lorniDODi amoke anm Trom attiphof 
from Rulpliur driven up mtUe first of comhuktion For 
sulphur, like phosphorus, uihy be buroed uitU t^o kinds 
of flame, thi brst not nsible la dav^i^ht, at Im than 300% 
as I toiije< ture^ and not cipable of setting fire to the small* 
est thread nr vegetable fabie, and the tatter ipucb bngbter» 
and grucnijl} known, 

W N. 


SCIENTIFIC NEWS 

T HF. Ttti 9 <iftn minister for the home department has com* M<teone 
rounicited to the Imperial Acadciuj oJ FeUrKbuii? ihi "‘ 13 ^ 1 ®“^ 
lowing account of a meteonc stone, weighing about 160 lbs, lao; 
that fvll in tilt tiuie oi Uhuow, in the govtruinentof Smo* 
leiisko 

In the afternoon of the l^h of Morch, I 8 O 7 , a tery vjo* 
lent dap of thunder %u 9 heaid in that diitnct Two pea* 
sonta in the village iA Trmothmi, being jii the fields it the 
time, sit, that Ht the instant ot thi^tiemendous lepor, ihef 
saw 4 large black stone fall ihont fortt paces from them. 

They were stunned for a few minutes, but, as soon as they 
recovered themselves, riii toa ird the place where the stone 
fell, They could not discover it how ever, it had peuetrated 
#0 deep into the snow. On their leport several persona went 
to the spot, aud got out the stone, which was above two feet 
beneath tiie surface of the snow It was of an oblong shape, 
blaiki^h like cast irorv, veiy smooth on all parts, and on one 
sidere»LinbljQga eoAn On its flat surfaies were \ 6 ry Sue 
radii lesctiildiiig brass wire Its fracture was of an usbca 
gra). Being coiive)’ed to the gyiiinasiuoi of Sinoleiisko, a 
profcMSor (ji natural philosophv there cinisideied it it ocae 
as fenuginous, tioin the simple oLh«ivation of its being ex* 
tremely inable, aud staining the fingeu. The purticJcs of 

wnicb 
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wJmeJi it w wiinpwd touUin » s«Jt dt-M 1*“®* 

sutpbane aciJ* ^ • 

Ou lh« lath of Apnl, IS 08 , at oo« o^cfccb m the 
MM, a gnwt qotatiiy of luiieoroliie* fell »the com««ive 
•f Pu!*e di Casinniua, m the depattn»«Bt oi Two (fotmwly 
the iliiihies of i'wm* wid PUceoti.) The w wM cal», 
ond the nky eerene, but with a few cloudy Two loud «- 
plosionewm heaid, followed by stiuel less yiol«W^ 
which wvtiwl »iont» f« U A farmer, who wab m the ^d». 
ww one full about hfty pace, from him, aud bury tlwlf w 
ihb giounrk It wa. bumii.g hot A fmgmeiit of one of 
thi.e stone* i* depo*iteil in the muaeuiB at Parta. 


»rr«I.««l.w On the I 7 th ot November, lh 07 . dunng an .nimdation 
11 iht. U*kw Rhone, a Ih iver was ktUed in thv islono ot ra iw- 

thaU'W. opposite AvigiWMi M> Cuslainq Ims Riven a very 
pwtKuUr destriplion ol the animal, and anioi.R other thingl 
remaika. thwth. lourth tocof eieh bind pawhaia double 
nail, the pait. ol wlm h close oi. cch olbei, .o a* to lorm a 
ahorp and cntUiiR beak, ©peiung and ehutting like that «f a 


byd ot prc) 

1 A A laif»L hwiim oJ bcfs, baling irettled on a brawtb of toe 
poijoi, ash, rhMt vtmx, m the county of W«t CheaUr n* 
.f ihv rhu* j;ncnea,w4a taken into a hive of fir at three o’clock lu tbo 
afternoon, and removed to the place wh«e ,t wa. to 
at lime About hve ^ B«t niomiOR the beea were touwd 
dead, swelled to double tbcir natural si*e, and black, eui^t 
afew, which eppiaied torpid and feeble, and tooil died »n 

eapoiiire to the air 

Cetton trre The ciiltivaiiou of the cotton tree, a* w ell m of Ae 
unclncrU m- St Dommgo, bus been mtroduced in the sootli- 

**'“'** emdepartmtnUof Fr mce, it is amd very successfully 

p™ M,. L™, sc,p»l.. oi C«»., to oho? an ho««i»') »'■ 

ttoui.teui rtsx’ was decreed iu 1800 loi baying improved tlic method of 

...niung auuanlhiis b-s Uhiicated pape. from this fobsi!. 
that answers wsU either f«i writing or printing, and » capa- 
ble of rc'isti v the aifou ol fire or wider 
MstalU ilur. M , Urban Jo.r«eu.iu ba* presented to iheCopcnl^ea 

i-aiSur Spta..W of ftofd Economy a mepdlic thuniomcter of bit 

^.i^L.VBthc.Sapcof.mtcb. Thc«-le.oua«Fclc^» 



Hm graduated to go* of heat and 40* of cold, 

and the teuipcratuie n pomud oot by a hand frets tfaa ym« 

tee 

Mn Crave of Wubaden hat dtacorered a method of roco« Sdir 
ronng » me that baa turned tour For ihu purpose be em- swcecsnedhf 
plo>s peadered i^hartoel The luhabitaots of the banks 
the Rhine have bestowed on hia a naedaU as a rewurd tor 
this disrover} 

Mle^'l^jung, a Swedish mtura1ift« hes discovered a new 
ap#v ids of mouse* which he has named fare^ raatev/tf/as It qo4drspcd 
|a the smalleet animal known of the iDanimilerou» class, 
weighing only about hAlf a drachm 

Mr Lacepede has 1 itelv given a mmnte description of on qaadeoi, 
oviparoos quadruped, not hitherto noticedhv an} naturalut* 
but presened ui the Museum of Natural History Ho 
daises it lo the genus proteus, or that of saUmander* distin* 
gutslungu by the name of tetrudact) lus tiom the number of 
|ta toes, 

A German chemist is said to have discovered another new „ ,, 

• « . ■ « I « Wvw ne^sL 

metal among the grams of platiiia, to which he giies the 

name of wntam 

Counsellor Koehler, of Moscow, is buuly employed m ^ 
deatuiii; the old ioius he h continually receiving from the 
Cnmea He is publisUiog o collection of more than 6oo 
biQgs or cities, alt belonging to Careciun colonies, or king^ 
doms^ that extended along the northern and western coasts 
of thp Black bea < 

Thn University of l^psic hat resolved, that tho stars bf- 
kmging to the belt and sword of Onon, as well as the inter- 
ttediate stars, which have yet received no particular name, 
shall in future be called the Stars of Napoleon* or the Con- 
steltoion Napd^n 

A Voyage of DntooVefy to theCountriei of the Sooth, by foysife of d»* 
Order of bis Mqesty the Emperor Napoleon, m the sloopt cover; 
Geographe and^Naturwliste, and schoonerCasaaiins, dol¬ 
ing the tears 1600—1604, compiled by M F Peron, Nafu« 
ralist to the Expedition, is published emiforoiably to a I>e- 
Cree of the Fmperor, m $ vob 4to, with 4i plates, $6 of 
them cdoored, and 3 large maps In this work arodfsenbed 
tbe feast kcown parts of van O^en^si^aod, the fergdstrait 

that 



leicRTinc Kfiwi. 





Into Mf'm 
■I Frcn* H 
tortemy 


C^llury ^TL 


tnat eeparftteb it fiom Ntvr Hanand»t!ka discoi^n the 
GrlM L*nid of Napoteon, the Greet Archipelago oi BorM*' 
pdrtci &c 

Prof Sac haa published an Analytical and Systematic In¬ 
dex to^oriOini’t Dtw edition of Bnflon* with tn’inder to the 
Mtncti of authors The index occupici 0 eola 8vo ^ and 
Ms highly neccbbory to a worlc in 1*^4 rols 

Mr Deinours publuhcd in Index to the Meitioirspf the 
French Av-Klem> of Silencer in d \oU 4to, eoeh^vAllitie 
rrkliKh ten years of the Memoirs Mt Cotte lit 
employed cm a tenth volame, ahK*4i wtH make tlie index 
eotnph te from the eommem cment to the year 1790, with 
which these Memoirs finished 

A Mr lUrndrlle has constructed a pen, winch he terms 
rapiU^rv, ri|Mhle of tracing 141 hues in the spate of a 
Freoch inch 


K>abnn bo- AT a meeting of thi» Socictp^, at their house iu Hawknia 
Street, on the 1 Uh of May, vanous resolutions were passed 
MvHiinnn^T It having 1^6ti suggested to the Societ), that tlie tirm- 
S*wi?b Tjur noparted from North Amenta differs yeiy matcaally ui 
^ Europt and stuiigth fiom the timber, which has loi mauy 

yeurs past becu usid in this kingdom it was resolved^ 

Ihttt a comniitti bcdppomtedto inquneiuto the truth of 
IIm above soggestion, and to re^iort to the bocicty on tlia 
compamttve strength of Noinay and Memel timber, with 
that of the limber of North Ainence, lo whiUi the com« 
suttee will disUnguisb the particulai states of North Arne- 
nei| whence the t'lohei may bdie been imported, the cmii» 
paratire qualities ot which with those of Memel and Nor¬ 
way fhall be reported upoo < 

Mr I L Foster preheated the follurving report from the 
committee of (bemistrj 

rsntepte* of 1 he comiuittee ot cliemi^try and mmeralogv, to whom it 
ImEauaeralr referred to lepurt U(M»n Mr lliggin» s mmuscnpl cita- 

}i}|,ucs of Irish nnnerala, hate ptiuetded to take the same 
into coafideratioo, and are dooidedl) ot opimoiit that 4 will 

‘ sol 
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wA ht to inMir4b« cx)fen«eof pimtiu|f 

lojQci» tiattl the coll?ctious shall hdiebesivteji- 

mych more peyieot than thej are at precent* fh<ey 
ofO farther of t>|Hiuon, that the imturt oi these eoHectm^ 
m)Utres, that the eatalogvea should be Hiranged aci ordtu^ 
lu the topographi<ai1 situation of the spetuoens* ratl)^ diM 
by a t^stemutir diltnbuuon luto cUsset» but adverting to 
the ^eaf labour* winch aould atteud the roaitiog a catalog 
gue o& BO opposite a pu&ctpie fioin that wbKh has becA 
adopted, they merely m utnisendeti lor the present, that the 
professor of chetmiiry md ntiiiiralogy be directed to add a 
topogrjphical index to the cjtalogui of each country,spr^ 
eilyjug undei the Tiames ot the ddlcreiit plates, that are 
incntiomKl m tin catalogue, the uuuibc »of the vanouaape* 
ciuienf, winch have betu brought iiotn it 

Thecoreaiittee have Jaithei taken into their consideratiou Ccolofiealaoi 
the resolution of the Society of Uk 7 th dij ol Jul) Ust, in^l^'***”* 
•nthoneing this comuutteetooHei a picmium not exceeding 
two hundred pounds foi the h*.%i geologual and miiieralogi- 
cul survey of the county of Dublin, to be approved of bf 
thenir^aiid sanctioned by the boaid llie commtttco find, 
that DO peraon has become a candidate fbi utiog 4lie 
task that has been thus proposed, aid they rccomnteud# 
that 'the proposal itself be discontinued Ihe comuutlee 
are further of ofHuion, that the division into comities la, in 
nsnyinstantea, aninconietnent modt of assigniiig a district , 

proposed for mineralogical survey, and they should ieeom» 
tnendta preference an attention to the gieat hues of 
gte^ character, which have been traied oat by nature KH Coal divtmt 
these they know of none more mteresUng thaa that winch 
Bi0kf the ceul distnet m the vieiiiity of Kilkenny, compri¬ 
sing some portion of each of the three countue» of Cprlgttji^ 

KUkeony, and the Queens-couiity 
The coiamittee are of opujiou, that no measare vpuld 
conduce more emineotiy to the advancement of the agri¬ 
culture, manufactum, and general coramerce of this couo* 
try, than a complete and scieutific survey of iU muicrai pro* 
ductiont, but such a tumey as the cooicmUee allude to 
would requifc a degree of g<i4ogical acieuce and pmcticf^ 
ktMiwledgei such as is possessed by very tewj and, if eatend* 

ed 



fcmnxm «tiN« 




tTre vliok of freltiiri, 4eAud tn eatp^fmii C>f 

b^yOiWI the oieane eif tfae Society. 

0iiH» ho#«ver,they tfimk it ao tis^M worthy of odop* 
tSon, to rtiohe a heginningt to chooto name ttmttedi rhttriot'i 
give It m chavge to oome per^ of vnditpvted Miooeo^ 
to wqtleet from hm a mop on a Urge Mde* dhiWn oUh m 
new to repretent the fninmlogjos^ chtroetets of the di»> 
tnct» ecfompenied with sectiodt of the itretii p«4ieubi\jr 
in the vramty of rmnee. Uaeideted by a copions Mminr^ 
end eccomptmed with colUctiont of ipectmthi of the pnii« 
Opel tubstencee referred to If toch a beginning were cnee 
obtained, printed, end circulateil by the Society, it might 
•erre m o useful pattern for farther undertakings. and if 
oxocut^ with that degree of uicnce^ which the eommitteo 
Setter thetns4.lvea with being ekle to obtain, might possibly 
appear of such national im|>6rtaiice, as to obtain for the bo* 
ciety more ample funds for its further prosecution 
Tho enmmiUec have thought it their duty to coalidei 
whKh of their present funds are more partjculaf^y applica* 
bU fbr the purpose, and lo the Sist place they propose the 
application of the £200f which bad been appropiWed to 
the etocutioo of theeurve), which they havo okoady to* 
commended mould bo reliDtjuwhed A more araplo food 
•eems to be aiailabYc m a poit of the £\SOO reserved m tho 
eatimate toward the completing the statistical survepa of thd 
ftoWitrm- ibirteen counties which remam to be Oodertokem Of tboee 
^sys tbey uoderstand but two or thieearem any fhrwordMsej 

■nd unlms the execution of the remaiadef efa ooH he very 
supeiior to that of taany of those whah bare elnqady been 
obtained, the comaiictee are ef optmoo. ibebMch b seieey 
as they dOw propoec would be an afplsaibea..^h# fondtiof 
the Societ} mcakulably more bem&CHih 

Id selecting a iwrsoii for the aa^deitalang, tbe cboiee la 
necessarily confaned amceig wety^fow 'fbe coiamittee ere 
of opinion, that Mr Richard Griffith Jan* taemiaeatiy qua* 
lifted tor V\t uodembiogt aod la bun (subgcat Mr the ap* 
proiwtioa of the Socibty) thqr proposed so wadorta^ 
it« The covmictec ccidd^iaia wished tomeke an errengO* 
ment with Mri Ortffiib wMk tespaet to 'tbeewsoaot of re* 
‘maMiutioA^ wkib be ahool M iiaHyft«Ofo» bataa suggest* 

mg 





11^ (subject to the a^^roboboo of the SocieV}) tQ^ 

ficcept of the ;C200 above alludt^^ to» oh ^on as hit tBt|>aod 
memoir should be executed dod approved of Mr Onftib 
Oil one |iand a higher lahe on his time as a proiea* 

siooal man, tbe^tbe So<.iety could at picseut afford to 
but on the ether baud not dc^inog to make this ondertak* 
tug an ofcgeit of euKilumcni, prefers to submit to l^e So*- 
uet}f Qt<^e compltbou of the woik, ou aecouat ofthe veie 
expe^iaes incurred m its prosec utsoo, imposing tlmt the 
Society should di^bdig^ tlie amount on acceptuig of his 
woik, and your comuiit^et, considering the great liberality 
ol the proceeding nutliv paitol Mr G ilhth, and the great 
adiantago winch may Le expected liom lU exccntiou, car* 
lastly recomifietid it to llie idoption oi the Sock ty« 

Mr Ledio Foster, uho made the leport, «>utcd, that be TWimrsy 
conceived the comtmttec utre fully jiistihed m lectini; 

Mr Griffith tor this uo^cjtaking, as be had htatd tbc kite fitk 
BIr Grevilie, one ol the bisi lOlocralogl^Gln Europe, who 
was a patron of the Geological Society m London, and Vaco* 
president of tlie Ko^al Society, declare, tbit Mr G>iftthi 
professional acquirements, as a miucialogual eiigineer, ren* 
dered him fitter than any other man in Great CriUin or 
Ireland# that he was acquainted with, to adUk a mmermlp- 
gical survey, as such an uiidertiking required an mtunate 
knowledge of liieitiost approved methodsoi woikuig iiuues# 

•• well as of the sciences of geologv and u incia'og)' ^ 

Tbw report of the comniuice was ulopted accordingly, 
wd confirmed by the aoaety at laige 

Mr 0iTy tntends to i*Mit Dubho next winter, atid gtee Mr 
a count of cioctro-clsaucai lectoret on fais late discovenes. 
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ARTICLE t 


Thf IJakinan Lecture An Aresnent spme new 
Re^earchee on the Nature o/cerintn B^ies, partnuleftif 
^ the Alhahes, Pk^phorut^ SulplmrtCarioMietoue Moiter^ 
^ md the Andk Htkereo uuderompounded ^ tntk semef^erat 
Obserwtttone on CMetpical Theotg Ey ttcMPBEY t)iVY« 
EhAkSee. lai JP.RJ E4. and MR I A, ^ 


a^lntreduct^on^ 


In he •hell do myself the llo&«)ur of Object of tlw 

lajiDg befoi e1l&n|iB^ Stfet y ui aceount of the tOdIm 
of the diftereat made with the hopes of etuead^ 

mg our knowledge of tba |inncipl<8 of hodiee b; the sew 
powers and met^s armog from the applioauom eleetn. 

City to chemistry, lome of which have beet long in pro* 
gress, and o^n of whiib has* been iDSbtMed einm thtdr 
last seasion 
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Th^ir mb Tho objeitf which bate pnocipally occupied mjr atten* 
4 ^u tiou are the etemeiitarv roatler of aacDouiai the nature of 

phoapborue, sulphur, charcoaU the diamond, and the 
coastituents oi the bora4ic, fluorici and munatic acids 
Among the numerous procesbes of deeonipositioiu which 
I have attempted, many have been succebsfiili nod from 
those winch have faded some new phenomena have usaallj 
resulted, which may possibly serve as guides m future in* 
quine^ On this account, I hall keep beck no pirt of the 
unesiigaticn, and 1 shall trust to tlic caudoui at the Society 
for an excuse for its impeifcctioa 

The more approaches arc made in chemical inquiries to* 
wards the refined anal)Si» of bodies, the gi eater are the oh* 
stncles which piesent themselves, and the less perfect the 
results 

l^ure sub- All the difficulties which occur in analysing a bodj, are 
direct proofs of the energy of attnction of its constituent 
paitt ill the play of alfinities with le'^pcct to setoiidarv 
compounds even, it rarcU occurs, that aiij perfectly pure or 
uiiinixcd Mibst'ince is oblunrd, and^thc punciple applies 
still more strongly to piiinaiy combiuatious 
F<rst fnc(lir<ts Thi first inclInMU of experimenting on new objects like* 

uccc^miiIy impelf<cf, novel instruments are de* 
manded} the use of which is only gradually acquired, and a 
number of cxpciimi iits of tl>c same kind must be made, be* 
fore one is obtained, froui which correct data for conclusions 
can be drivn 


^ EsptnmenU on lie Arft<m of PorarsAum on AmmwntPf <md 

alnmfi on the Nature of theft hoo Boites 

Ottgen m am* In thu 11 ikn i in h eture, which I had tb« lionovr of read* 
fuucia befoie thi bocietj, November 19 ^ l§ 07 i 1 mentioned, 

that mill itm^ I ota»Muni stiougly m ammonia, I found that 
time wns t considerable incecabe of volume of the gas, 
thit Indro'iu and nitiog^n were produced, uid that th< 
potwaiuDi appeared to be ouduUd, but this experiment, 
qs I ijad not been abh to examine tlic residuum with aocu* 
Tuc>, 1 did not publish I stated it as an cvidtucc, uUich I 
iiit<nd(d lo pu)»Ub more fully, of the eaistcuceof oxigcu ta 
ammouu 




or roTAmtv br ammonia. 


fi4» 


In a ^ptT l^ad before the Rbjel Sitoe ty Isit which 
they Imve dooe faoDoor of printiog^ I here gireo an 

account of rartoue expmmeffta on the Amalgam ftrom atn«^ 
wouia, dsBcorered by Memra Berxehai and Pentio^ and ua Opimmi of 
a note attached to thia communication, I ventured to eon* 
trovert an opinioo of M M« Oay Luseac aiid Thenard mth emMaea 
respect to the agency of potaeatatn and ammOrna, even On 
their own statement of facts, aa detailed lO the Montteur tor ' 

Maj a?, 1808 

The general obscurity belonging to these refined objecta 
of research, their importance and connection wuh the whole 
of chemical tbeorv, hare induced toe suice that time to ap¬ 
ply to them no iiicoinnderable degree of labour and attend 
tiOQ , and the results of my inquiries wilh 1 trust, be found 
not only to conhim my former coociusionsi but hVewise to 
oifer some novel views* 

In the first of these series of operations on the ahtion of Appsratut» 
potassium on ammonia, I used retorts of grttn glass, [ 
then, sniipecting oxigen might be derived from the tnetalhe 
oxides 111 the gretn glass, employed rttorts of plate gUbs, 
and ^ast of all, I fastened the potassium upon titoya of pin* 
tino, or non, which w*re introduced into tn« gluss retoits 
furnished with stop cocks* 1 bete letorts were ixliausted by 
au excellent air pump, tbe> were filled with hidrogen, ex« 
hausted a second time, and then filled with ammonia from 
an appropnnte mercaual gas bolder* Id this way the gas 
was operated upon in a high degiee of pun^, which was aU 
ways ascertaiDed , and all the operations performed out of 
thecootagt of mercury, water, or any subatanoes tliat could 
interfere with the results 

1 at first gnaployed potassium procured by electricity, but f siwma 
1 soon subalituted for tt the metal obtained by the aetton of 


* A reprssentausa 9t iDftiomsnts tod spptNtUi ismnoexad 
PI Vll fie \ lbs latort af pUte eUsb fvx fanuni peiawiaoi m 


ea«6«f 

Fig 2 The iny of plstias for rseeifinf the pottsaadi* 

Fi| 3 The plauaa tube fee rseeiviog the tiaj m expedsmtS rf 4»h 
tillsboD 

Fif 4 The appttaigi for wUNI fo* volitis ut tuIpKur sad 
photphsmt 





Acriov OF FOfAftSIOM OS AM^dOU 

)gmt«d iron opon pota h, in the hippy methoc) discovered 
b) M M Gttf LofibAC aitd nieuard, imding that it gave the 
aame re$ult§» aod^ could U. obtained of a uniform quihty *t 
find wiuitily latger q04iitities> and ^ith much \m labour 
and i^p^'nae 

FcuMmia Wh* n amiuoma |e biooglii into contdit i%ith about t^ice 
«^th weighi of poteMium at cointmni tempiuitnir% the metal 
ammofiu lo*.es lU lubtri and be«omf s fihiU» there \h a alight diminu* 
tion 111 the volume of t)ir ^is but no other f flccu are pro» 
duud The white criHt c \ nntutd pime^ to be potash, and 
the ammonu is found to cont nn a smalt (|Uantity ot hidro* 
gen, usually not more th in UjUU m volume to the metal 
flMiaU ta jhe On beuting the potv«iiiiii in lUc by me ms ot a spirit 
Ut&p apphul to the botloiu ol tin letoit, thu colour of 
the (rust i>srcn to ihinge from wh le to i biigflit o^ure, 
and this graduallv ^ thiou^h sh idcs of bright bine and 
green into d irk oh>e Ihe iru^t and die nittal then fuse 
together, then is a considcuhle rnnvc^^cesKe, and the 
crust, passing off to the side s, suHus the biilhant surface of 
the potassium toipptir \\ hen the potassium is tooled lu 
this state it IS ugno cmeicd with llie u bite crust By heat* 
ingaseioiid time, it strclU considerably, becomes pinous 
and ippears ciystalh/ed, ind of 4 beautilul arure tint, the 
BAtai seucs of phtnomeua, is those bifoic described, oc* 
cur m a coutinnatiou of ihe pioecss, and it is tonally 
ent)rL]y conTeHtdinto the diik oine tolourid bubbtance 
ill this operation, as has been stUed bv M M Gay Lus- 
H i> 1 id I henard, a gas which givi s the same diminution by 
ditonitiirn with oxigcq ai liidiogeu, ib evuUed, and ammo- 
ni i disap(>etrs 

The pio^mruon of tl e amiuo iiA, whicb ioosea lU eUsUc 

i Ljy>*ii m t iViitn tbc not sli hed wr jjot'isturm jo Hu n^x^nliort 

w V n I in itiu tumiQ »likewiACvwj pure ml cMn, and 
>wi h 1 'util* t'' wbtilr u f ( fern uiT fbu'sa aiittris Ihcnu piod )cea 

t ui \ d Mty litiU, m i piOtitruc , iVom that oh* ni^d bs the Voltaw 

beturv lu hi tr » rluwtillt), sid irvfauioiibiliti «*re »imilir it» 
pomt 0 * lu in i md ipcciiU erasitr were, bo«est.r a (itte higher, i r • 
qumue n* id/ l^O** of fabiciriiestto raiuler u ptri fluid, 4nd ku g 
to w it«r a* "^00 lo lUOOO, ai TiO* FakierdMit I In* 1 am mrhned lo ai 
mbale to t < coniain ig a m lute ptvpqpiou of irati 
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xcvioji or roTAlSl^^^ ov aumomia Q45 

form, as 1 h<i\e f^imd hj nuiseroiig tnaU, ranea accofding 

a<» lh( employed conUini aioit^oi Icbbtuoiirture 

Thus g Hidsoi potjf^sjvni* dunng ita con>eiMon into I of tl p ^ • 

the olne tolourtd sub^tmee. in (^moumu saturated with ^V*^*^*'*. 

r^iuiimuui 

water at 63* Falitenhcit, uud oiidii a pretoOit ciinal to thtfT 
of id b loihen ol mcauiv had tauscd the disappearance of 
twelve cubical luihcb um] i hall ot aiuinoma , but the sane 
(juantiU of iniUl acted upon uoilei umitoi cintimkUuccs^ 
except that the auiiuoiu had becu dipnied ot H^much 
moisture ab po<^bihle Li expnvmivfortao da\» to potash that 
had been ignited oi^ isionul i djsippeaiaoce ut Mxtien cu* 
bical inchcb if the lotaliU alLaii 

WheUici l< thi o*^u% id uoibtme of the gat, the 
quautitus <)l luduninilh jpis g<uiiiud linte alwg)b 
peared to uk to In ujuil loi squai i|uatiiities of ta du mul, 

M M tid\ Lus^ac md Thu tui lu bud to hare stated, 

reiwltv fKHi 

that the propcnliohb m Um ti ix|Hiimeiit lUtc the banie a» thtactiou of 
would ln\i u id Irom the ntionoi uatu upon potag- 
stum III ui> tiuls, tlii> Imcbciii leihii hss Thua, m 
an c iKiiincnt (ondiuted wmIi istij ]iosMhU atteution to 
acciiMO of m* iipiitition, ei^ht ^riitjs<t lotabsium gem- 
ritcd, b> tliCii opvi itio i ii|>on waUi t „^lit mb i il inches 
^md \ lull of hiduv'tw and (t^lit^iai tl/ 

*no^b, In their iction upon aiimiouia, piodncetl light cuhi* 

I at inches nid oni iightbol inflainmabk ^ is This dif* 
fcience jh uicout d(i bh, if 11 ha\( always fouDd it to exist, 
even in cases whetc tlic aiiiinooii has bci u tri t.icat cxcc^S 
ftod cicry part o( the nictal appoiuUl} coii/cited lutu the 
olive colouied snbbtaiicc 

No other ai count of iLc e\ptrinitMts of M M Gh\ Liis- proi emc tjt 
bac and Tbonaid h t bcUme, hs Jet bcin rtccucd in this tbvsubstnnLc 
countiy, except that m Uie Momtiur ahcuiii nfeiicd to, laiouo 
and in this ao mentioii is made of Uu pTO|M.itie^ of the sub* nnmonui o i 
vtamc pjoduetd by the action of aunnunu on potassium 
llaiing exatiuoed them tuinolely aud found them curious, 1 
shall gcncialij desenhe th«u> 

1 It is enetaliiaod, and puseiitv inegular facets, which 
ah extreme]) daiV, and in colour and Instie not unlike the 
proiox'clt ol iron, it is optfiUe when exaoiiued m Inge 

uiassia, 
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TD&b&eft, but !• femitrtnspareat io thin films, and appears of 
a bnght brovo oolour by transmitted hgbt 

9 It lifuiibla at a heat a little above that of boihog water, 
'pnd if betted much higher, emits globules of gas* 

d tt appears to be cooHiderably baavi^r tbao water, for 
tt smbs rapidly iii oil of sassafras 

4 It IS a noDCeoductor of electnotyp 

5 When U ts melted m ozigen gas, it bums with great 
vividciCHS, emitting bngbt sparK* Okrgen isabboibed, ui* 
trogeii 1^ emitted, and potash, which from its great fusibility 
sefms to coutaiQ water, is formed* 

6 When broogbt luto contact with water, it acts upon it 
with much energy, produces heat, and often mfiammatioo, 
and evolves ammonia When thrown u]H>n water, it disap^ 
pfars with a hisamg iiofi^, and globules from it often move 
in a state of ignitiou upon the surface of the water It ra« 
pidly effervestes and deliquesces id air, but can be pre« 
senid under naphtha, m which, however, it softens slowly, 
and seems paiti lU} to dissolve When it is plunged under 
water hlliug an iiiieited jar, hy means of a proper tube, it 
djsdppeais insHritlv with efierrescence, and the ooiubsorb* 
able elastic fluid libemted is found to b< hidrogen gas 

Ths pmAt'r B> far the gieateht pirt of the ponderable matter of the 

dbis iTiAitcr of ammonia, that disappears m the vxperiaieut of us aition 
the ammonia , i . • - , , 

axissia this potassium, evideath €\uts id the dark fiibible pro* 

produce treighing a tiav coiitaimng ^\x grains of potas* 

SMI ail ht\<fre and after the piocm, the volatile alkali emr 

pinjed liaviDg been clrj, I found that it had increaset) 

more tliuii two grams, the rapidity with which the product 

mts upon moisture prevented me from defmpimng the 

point with greit mioutenuis, but I dotdft bofj that the 

v< gbi of the olive coloured substance mid df^the hidrogen 

disengs^ed pre< ihel> equals the weigblof tfiepotqsbium, and 

ammonia consumed ' 


Xeiultt of 
Gar Luvie 
apdTheoiinl 


M M Oay Luseac Spd *Ihenard* are said tu have pio* 

0 Nn notice It iik*n of the appafasaa med by hi M n*\f Luttjc and 
Thvnard inthi Moaiiear, bm fmij the lenaui of iljvdeiaiN, it siems 
(her muit have «pst4tsd la giifs ftaseh ji the way heretofore 
a 4 optv 4 ovif fflsrcuty 
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cured froiB the fusible substauce^ bj the applicaboo of 4 
strong heat, tno fifths ef tbe ^oeniilj of atotnoDia that had 
disappeared m their first processy aod a qoiUitity ot bldro* 
gen aod nitrogen m the preporboua lo iibu.b they exist lo ^ 
ammonia^ equal to one fifth more* 

My results have been very difiWeot, and the reasons wiU| Durant fiom 
I trust, be immediately obtious* I>»*j*s* 

When the retort cooUming Uie fusible suhsta&ce is ex- ihs funUa 
hausted, filled with hidrogeo and exhausted a secoad time, 
and heat gradually applied, the substance soon fuses, effer- drssen 
vescea, and, as the he it increases, gives off a considerable 
quantity of elastic fluid, and becomes at length, when the 
temperature approaches nearly to dull redness, a darh gray 
solid, which by a coDtinoaoce of this degree of heat doot ^ 
not undergo any alteration ' 

In an experiment, m which eight grams of potassium had Cw sidled 
absorbed sixteen cubical inches of well diitd ammoma in ‘tby asst 
glubS retort, the fusible substance gave off twelve cubical 
iiiclies and half of gas, by being heated ncaily to redness. 

Olid this gass analysed wan found to cou>ist oi three quar¬ 
ters of n cubical inch of ammonia, aud the remainder of 
elastic fluids, which when mixed with oxigeo gas in tbe pro¬ 
portion ot i)i to fi, and acted upon by tbe eiccinc spark, di« 
mimihed to S) Tbe temperature of the atmosphere, in this 
process, was 57 * Fahrenheit, and the pressure equalled that 
of 30 1 inches of mercury. 

In a similar expenmeut, m which tbe pletiua tray contain- Hrsiei m s 
ms the fubible substance was b^ted in a polished non tube voliHii«<i non 

^ ® , , , , . , . j .. tobsMIedwith 

filled with bidrogen gas, and connected with a pneumatic hidiotrii 
apfiaratus eootaimng very dty roercory, the quantity of 
elastic fluid given off, ah the corrections being made, equal* 
led thirteen cubical laebes and three quarters, and of these a 
cubical inch was arnmoma, and the residual gas, and the 
g'ls introduced mto tbe tube being accounted far, it appear¬ 
ed, that the elastic fluid generated, destructible by detona¬ 
tion with oxigeo, wua to the indestructible elastic fluid, as 
2 5 to I 

Id this process, the beat andied approached to tbe dull 
red haaU The rotreury, in m tbarmometer, stood at 6 ^* 
i alirenheit, and that lo the b ipt iMtai at 30 3 mebts. 

In 



Aenon or r^iAUivu or auhovu 




Sini sr nsttlu In wtouft OD different qniittitie^ of the Aish 

2 n <it r »i 4t}b«teo<*e4 ^, tone of which the be^t was applied to the 

tray in the fyt^n < tort, and to otnet^, alter il had 

beep iptroduud into the non tube, and id winch the 
teirr>enture wa» somettmes raised alowly and acimetinns 
quUkh, the compel ante reanlKs were bo near these, that 
I ha?c detailed, as to readei any statement o< them supei^ 
fluou*i 

Dl^reneo br A httie more ammoma, and lathei a bi^ei propoUion*of 

^en theirm infl^inmaldc iraa*, were in uU ms^DLes cached when the 
luorinrt^Tun ^ ^ 

riturt II 011 tube was n«ea> whuh i am locliued to attnhiite to the 

following cirettQStain es ^Vben the tru^ w iv broiit»ht 
throu{<h theatioo^fheietobe introdur*'d into thr non tube, 
the fusible substanu ahsorhed a buuH quantity ot nnnv 
taie fponi the air, whuh is connerU<1 with the pioduction 
of ammonia And in the ptoM^*^ of h< itina in the nt<nt, 
the green glnoa was blad^ned, and 1 ioupd that it contani*' 
ed a very small quantity of the oxides ot leid md mm, 
which most hnie < msid the dtsappiai nice ol i small qinii 
tity of huIro,»efi 

|.ffectt a/ M M Ga) Lnssar iiidThenml, it appeals fmm iht 

moisiurc stateroeiit, had bought the iusibk buh^uiue into lont n f 

with mercuiy which mu*>t hate unen to ii some moisiure 

and whenever this is the case, it i irnishce h\ hcai viuable 

quantities oi immonn lo one in whirh I he did 

the fusible eulis a nee from nine gi iina of potasbiiiin, in a 

rrtoit ihut had been filh d wiOi more my m its eooimon atato 

of iliynesB, I oblainrd sr\en (uhical iiKhes of ammonia as 

tne fiiBt produM , and in unotliii ex pen mbiit which bad 

been m ide with eii^lit gmins, nnd ip which znoistore was 

puipn^ety introduced, I obtained ntarlvmue cubical intlua 

of (immon a, and only four of the mixed gais|% 

With t prop T I am indintd to believe, that if moistoro pould be intro« 

proper pi oportiop, the quetility of am- 

'juiA mouia generaied would be txaclly^ual to that which dis- 

tity of aiumo- an.ieaicd iQ the hrxt inotcsfe 
aj 4 wquM be 


tegencratwd 


* Tne iVfr>c« of «ix rKpArioetUf* nsilo i \ t lube of ron C 4 of ju 
Aammtble to \ of oiuuftaiaMiAte Tbs iTWoipf* ol il i < uiide lu 
ircea giaSi rmru i* ^ a co I s , 

M v.tt Tli.i 



Thi^i icl^ u confirmed b; the vhirh I WBdei 
bv heatmi^ the feekble subftaoce vaih potuh^ <06teiuin(; 
it^ w iter of crjstaltmtion, and morute of Imp poitnlly 
dried-*. 

In both these cases, ammonia was qeaoretcd mtb great 
rapiditr. and no other giis, but a minute tjuanlitj of >u» 
flinimable gas. evolved, ahicli was ceQdcnwd \>v detonv 
iioD with oxigiD with the same piicnomina *is pure hidri^ 
#6“ , 

In one instance, in whicli tliirteen cubical nuUes of am^ 
menu had disappi ired. I obUincd neailj iimn aud throe 
qiuitcr h\ tilt se'iHy ot the water tin' polish, the 
quantity ol inflammaldc gas gtnei ited was less than four 
tcutlis ul 1 (uhicul men 

III anotho, ui «hnh fourben cubical tnches had bean 
abtfirlicd, I procuud by the opeiation of the moisture of 
inunuti oi lime luail} ilcicii cubical inches of volatile al« 
L.ib, ind ball a iiuicil inch of luflammabtc gas, and th« 
ddl^relicts, tlioic is eiery uason to belicvi wcie owing to 
an e\ct s^ ol a itei in the sdts. b) u Inch some ol the gas 
was absorbed 


Win never, in cspeiiimnts on the fusible subaUoce, it The fosttiU 
has bitn procured from amiDoina suturatid with p*^5*^^** 

1 have always found th it more uiDoaoiiia is generottd from ^minotig by 
It by tnerb beat, and the geiieial tenourof the cxpennients ^^t^ous 
mebneh iiieto believe, that llu smaU quantity piocluced lu 
expeniui'iits pei fpi in< d in vacuo, is ow lug to the small quan¬ 
tify of cnoistura furnished by the liidrogen gas mtroduiccl, 
and that the fusible substance, Iieoltd out of the presence 
of moisture, u intapable of prodiuiiig volatile aUcah 
M. M Gay Lussat and 1 benard, it is stated, after having Coy Luwse 
obtained three bftht of the aminooia or it» t lementc that had Thsiunl 


disappeaied m tb«r Oxpenment, by heating the product. 


* \f , ill Its eommofl form, U bmustif inca contscc with tiie fq^i* 
bip s ih yf ^ It 1 mpossible SQrefula^a the quinbiy, Koas to aAiii con* 
cla<)i>e ir uit'k. «Qrl 4 very slisUt oirrttol water esu^Qt the ^lappcarance 
oi u % rv Isi^e qutrujiy of the asmonu cenersted lo potssH and 
jiiunu ul Itme, lu ceriun stsMS of dryackS, the later tf toostrenfl/ 
atnact* d Uy the .flioe mjUtr ta ttcept for the purjibse of 

(^f^niKUng lu animoait 



4 


procured 
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procured tlie remMniDg tw6 fifth#* hj addings wat^r to tho 
re^dnuf))* winch after thi% opmtiou wag found to be potash* 
No notice IS talcen of the properties of th)» tet^duum, whmh* 
SA the detuU seem to relate to a einglt evpenioent* pioba* 
bly waH not examined > nor as nvoisfure was preseot at the 
begmniDg of their opt ratiov could ao^ accurate knowledge 
of Its nutine have beeo gained 

^ 0 ftrtv$^f 1 luve made the Hsiduum of the fusible sub«»Unce after 
«W mtriuum bfcu exposed to a dull rol heHt* out of the contact of 

aihfttincr Alter moivturr* an ob|Utof particular stud) * and I snail detail its 
la^uTe to genej «1 pioperties 

It was examined under naphtha* as it is inKtaiitl) destroy- 
cd by (he contact of air 

1 Its colour IS black* and lU lustre not much inferior to 
that of plumbago 

g It IS opaque even m the thinnest films 

fi* It IS Tciy buttle* and 'ifibrds i deep gray powder* 

4 It IS a conductoi of electricity 

5 It does not fuse at a low red heat* ind when raisid to 
this temperature, m contact with pi ite glass* it blackens the 
glass, and a grayish subliisute n»is from it* which likewise 
blackens the glawi 

6 When exposed to air at rommoTi temperatures* it 
usually takes bre immediately, and burns with a deep red 
light 

7 When it Is acted upon by water* it heats, cffeivcscca 
most violently* and evolves volatile alkali* leaving behsqd 
nut King but potash Wh«.nthe pioftss is conducted under 
wnter, a little mfiauim'ible gas is fniuid to be generated A 
iihieluuDi of eight grams giving in all cases about of a 
cubic i! inch 

a It has no action upon qoicksiUer. 

$} It combines with aulpbur and phosphorus by heat, 
Without Aoy vnidi>«ss of efiect* and tbe compounds are 
highly infl immable* and emit ammonia* and tbe one phos- 
phurtUtd and the other sulphuretted hidr^en gab* by the 
aetton of water 


VOitrojreo 
viiiH \uboside 
pS 'Mun 


AsaniiiBamm ddi gosalotoe* haung the obiious proper¬ 
ties of hidroiten, is gtsen ofi during the action of potassium 
U|Un ammonia* aad as nalblug but gassis apparently the 

sxme 
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womt H Mdrogeaatwi oitrogeni imrlf m the proportittt&Ni. 
which they ea^ut m volatile alkoJi^ «r« eyolv^ tho 

cxpoeaie oi the compound to the di^ree of beet which I 
have epecified , aud aa the rMdual euhetance prodacea aip« 

KQonia wjth o little hidhigeti by the ftction of mUT» it oc* 
curred to ino, that| oo the priociptea oi the ootiphlogiatie 
thcojy» It oujfht to be a compound of potamuin« a little 
oxii^ii and nUr^eo» or a cotobinaiion of a labo^ide of 
{lOtabfvTam and iiitrogeu* for the htdrogcn dieeu^ged in the 
operations of which it waa the reauit nearly equalled tbe 
whole quantity coiitaJUtd in the arDmonm emplo^id, and 
jt a*is cQoy Co explain the fact of Che reproduction ui tbe 
animoiim by wat« r, on the MippoaiCion, that by combination 
with one portion of the oxi,^d of the watet« the oxide of 
pctassuim became potash, ond by combination wiihanoAer 
portion and ita hidrogen, the nitrogen waa converted into 
lolatile alkali* 

With a view to nacertam this point, I made aeveral exp^ E\I>mm«ntf 
rimenU on various re^iduuros procured m the way that I WpioTv ibm 
hove just St ited, from the action of equal quantities of pot<» 
osaium on diy ammonia in platina trajs, each portion of 
tuetal equalling six grams* 

In the first trials, 1 endeavoured to ascertain the quantity Quantuf of 
of ammonia generated by the action of water upon a resi* smoioni» i. 
do am* by heating it with muriate of lime or potash par* 
tially de])nved ot moisture, and after several trials, many 
of which failed, I succeeded in obtaiiiing four cubical in¬ 
ches and a half of ammonia In thiee other cases, where 
th^ was reason to suspect a small excess of watei, the 
quantities of ammonia were three cubical inches and a half, 
three and eight tenths^ and four and two Uotha 

These expenmenti were performed in the iron tube used 
foi the former process; t)ie tray was not withdrawn, but the 
Slit introduced m powder, and tbe apparatus exhautied'as 
befoie, then tilled with hidrogen, and then gently heated m 
a small portable forge* 

Ha\iiig i>cert lined what quantity of ammoDia was given jhe eom* 
oft iiom the residuum, | eudcavoiDB^ to discover 
quantU} of nitrogen it produced ip qombustion, and what |4, 
IguaiiUty of oxigen it oheorbedy Hit methods that I em* 

plo}ed, 
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ab 

anc>ni* 

tR^b^vcdred 


tPjppfl^rd 1ft 
nk*.«tfnt 0X1* 

Cer>, ni\\i ihf 
4»uniMr ftf nt- 
tK^a »null 


Ktt idutttn cx- 
{n<«cl tu rn- 


wu^ b} irih^Kbcing the tiaj^ into vessels filled vvith 
exigea <ga9 <»vet rneiiciir} Jhc^ product olteu Hifiamid 
bpootan^oQs^^ and could uUa)9 bi ntiule to burn b} n flight 
degicc o{ hcdt 

In the tnai that! regard a» the nioet accurate, tuo ciib.cal 
inclif »• and a )uU oi o\n* n ut*Tc ibaorbed, and onl^ a cubw 
cal iu<h and <>Tie t«nU|of nitrogen eioTved 

^urpincd at thi stii illness ot the qiiantih of the nitro* 
I sought for ui mooia »n ihc pioducU of ilie^o opera 
tu u hut V *ions ImiU ronimfcd me t1 none w is 
tormc<l I ixmilled the soUd auWtontcs pioduied, ex- 
fictinc, mIious Hial, bur the miunr pio^ed to be diy 
potash, I PI mntiy puie and not tlloirbiig l)u sii>htest 

ttacesoi uiil 

The quantity of nttHouu i\* tin^ in tl < ainmoniSi ulnch 
ihU ri hiduuin would Imve pMHhutd In tin uhon ot ualtr^ 
suppoain/ the tolutilc alkili <bfornposi<| U\ Mccttint>, 
vould ha^e tquilUd it hist iho 'uhicd iiitlus ind i 
quarter 

1 hcHted thestmi piopo tio s <d h uhiuni uith tin ml 
oside of merciuy, 'ind the ud ol h id in vicuo, cx>* 

pectio^r Ui it u heu oxi|^ n uus snpplied ui i ur^duit wa) 
the result migl t be diQcrtnt horn th it ol combi stiou, but 
in neither of these lases did the qumtUy oi nitrogen e\- 
I ftd m ubii al inch end i huU 

But on wh it could this lose of nitrogen depend had it 
entirrd into in} uiihuown toim with oxig/n« or did it not 
rtally exist in the residuum in the same quantity, as in the 
ujnmonia prodiice<l hoiu it ^ 

I hoped that an ex)ienineiit of exposing the retidiutm to 
intense hett might enlighten the inqnir> 1 di«tiUfd one of 
the portions whiehlud ha^i coreiedwith rmp1ithi,in a tube 
of wronglit \ Utiim m de <bi the purpose ] hi tube li id 
bten c\hustfd md filed wth bidiogen, incl ixhausUd 
again, ajid wxs then conneitcd with i pniuiadtic mtreund 
ap]iaratuR Heat uas at fiistslowh apphid, till ihc nupli- 
thnharl bees diivia ovec- It »aa then raised rnpidH b\ m 
evcelicnt forge When the tube bicamo rlirri rti! goo 
was dc clopid it rostiaoed to be v«uri tidloi «oiiieiiji« 
Whiu the td^ had reu ud tlic ino»t in tense ]ii\it» 

that 
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thftt could b« tlie npenrtion wa< f^toppfd Tho 

((Uftutity of colletud, id ikuij^tlie j>to(k r «orin tioiisond 
reduction'*, >^ould hiuo been ibict ciil irul >u< hts and n bolf 
at the liu lu tcmpcrntun uid picssuie luiUt measures 11^rudtr^ 
of It wcie mmed with «ix of OMceii ^aa, tin tltetiual ^ 

« I'* pabsetl thiOQgli the mtxtuie, u stioiu; oi 

took pla<c,tlic diiainutmii wodlothtee me iMms «i td « haik 
and the residuum (ontuuiid om^ii *lhw cspeiiuunt uas 
lepeitcd I pon djfleicut ijiiiiitUits uiib t^esume cuuipaiu* 
ti c results 

(n cTniniiin> ll« ]d<tmi lul e, u.ncU hi) *is<iea (o The tuSe 

t(l ^0 It it the luMu evtM I > me ins cl uhuh it t ould |uh h r d 

be opeiuUi the le»ttii mil i*>\ id to eoiitiin pot isii^ 
which had all th( piopi ol tl*e pu < alkali, aid lu the 
upper pait tiicii wu i 41 nititv ot {HiMvsriuij Water 
poured udu thr tuln piod'ieed i\ ohnt heutaod uitiuDOia* 
tion but no sukII oi iuuiioim i 


1 hie rrsuit w mi on \|x't<d ami v) ixti u) that 

I at tiist snppii^td thiM w iv smut vouice ol tuoui 1 bud 
ealeulttid upon piminn» iuIuhmu is tlu 01K leiiiorm 
product, lobtiiiud a hsti flu*d> nh < h %avi mnrh tnon. 
dioiiiiutiou b) U(t4‘uatiui Hiih om^u, tbai tl it p otkicd 
fiom imino>iia b) tUctiKiU 

1 iiorr 111 ide the expenuu ill, hj hesUo*' t* c ei tni fu-i* 
blouubstau* e lioiii tix giiiiKof potossioij> ubiJl L'^d ub- 
t'orbed twelvi (ubiral lu In ioi aiomoms in thr iioa tube, 
in thi muiner bi (o<6 dtsenbed Ih heat witgraHuilly 
riiacd to wluteniss, md the lolUct d iii two ]>oitiois 
The whole qii inlity g;etuiatei1, ii> d the usual coiieehoua 
for temperature and pressure ai ^ th< jioitianof hidio^eu 
ongmally 111 the tube, aud th( it iduam, would I i\p been 
fourteen cubical inches and ihnU »t tlie ineau decree of the 
barometer and thermoroetei Of these, nctuk a eohieal 
inch was ainmonia, and the remainder a ^as, ot ahtcb tlie 
portion dostiuellble by detooatiou with oxigeu was to the 


Cv ^ f ho 

wi}>]e i )« 
Jb^ 

U ce 1 lotvt 


/ 


indestiuctible portion, as d 7 to I 

TIh lower part of the tube, where the beat had lieen Sgi^a ks VfM 
intense, was found surroonded with potffsh in a vitreoub 
form, the upper part 4,out&med a oe&iidcrable quantity of 
potassium 




554 


AOTioH or miaiiow oM'titeoxu. 


tb« Riuiu 


IforeiteocM aooltier BicmUr «X|micOeiit> made exprai}; for tbe 
tbird of ih« pttrpoees of aec ertaiog the qoanti^ ef potamiunl tw > w e d » 
re* ^ elastic proiiucta were evolved The tobe wa» 
iuStred to cool« the ^opHMk being opeo in contact with 
mercaryf wm f(Ued with mefcufy, and tbe mercury di»« 
placed by water» when two cubical inebea and three quar« 
ten of hidr^en gie were genentedi which proTed» that 
at least two grains and a half of potassiom bad been re-* 
vived 

CsicuUrion af Mow, if a calculation be made upon the products in these 
operations, contidenog tliem aa nitrogen and hldrogen, and 
taking the common standard of temperature and preasure, it 
will be teand, that, by tbe decomposition of U cubical 
taches of ammonia equal to 3 05 grains, there are generated 
S 6 cubicul mchea of nitrogen equal to 1 o6 grains, and p p 
wobical inches of hidrogeo, which, added to that disengaged 
an the first operation equal to about 6 1 cubical intheM, are 
together equal to 383 ofa giain , and the oxigen added to 
9 9 grains of potaswum would be 6 of a grain, and the whole 
amount is 3 04 grams, and 2 03 3 04 z: 01 But the 

mme quantity of amraooia, decomposed by electiicity, 
would lave given 5 5 cubical inebts of nitrogen equal to 
16 giain, and only 14 cubical inches of hidrogeo ^ equal 
to *33, and allowing the separation of otigen in this pn>« 
cess tn water» it cannot be atimated at more than 11 or 
•13 

So thatj if the analysis of amdumia by electricity at all 
approaches towards accuracy, in tbe process just doonbed, 
piodiKM there u a cottsideTuble loss of uitrofsa, sod a fModuetioa of 

oxigen snd lofiaminsble gss« 

And in tbe action of water mpn the midwum, m the ex« 


MitfSfMlIoSt 
\a9 oBifsn 


HbfOfen 

w^en^sy- pftnnent page fM» these isan appartot generation of nitro* 

geo. 

How can these eatmocdimif osanlts be explained i 
Ssppo^mooi Xhe decomposition and cwn^msitioa of nitrogen seem 

proved, ailowiog the correetnen of tbe data, and one of its 
eleaeciti appaAa to be o^eat bnt what is its other elc« 
mantaiy qaatter’ 


• toe Fhii Tiaoi Itot^p 40, or Josmsf, val. xx, p W 
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b the gsAr appetrs to potsew tbe propertiasoT hulro* 
geo^ ft new species of lofiftromaJbU aenform t\xhvlmctf 
Or has nitr<^ea a metallic basis* wbith alloys with tbe iron 
or pUtina t 

Or IS wat^r akke tbe p&nderabU matter of uitrogea* hi- 
drogen* and oaigeti i 

Oi IS nitrogen a compound of hidrogas a larger pro* 
portion of oaigeo than etists lu water i ^ 

These impoitftnt q'uestionsi the two 6rst of which 
the leobt likely to he answered lo the affirmative* fitim th<^ 
correspondence between the weight of the ammonia decom* 
posed and the products* supposing tbtm to be known sid>- 
stancei* I shall use every edort to solve by new labourb* and 
I hope soon to be able to i ommuntcate tbe results of fisrilier 
<aperiaient8 on tlie subject to the Society* 

As the inquiry now stands* it is however sufficiently de* Aanmnii^o- 
monstratne* that the opinion* which I had ventureri to form 
respecting the decomposition of ammonia m this experi* nisnt,ia4|Ka« 
ment* IS correct, and that M M*Gay Lussoc's aod The-^ 
nard’s idea of the decomposition of the potassium* and their hiiifo^cn sa4 
theory of its being compounded of bidrogen and potash* are 
untoiinded 

For a considerable part of tbe potassium is recovered un- 
altereil* and in tbe entire decompoMlioo oi the fusible sub¬ 
stance* there is only n small e\cess of bidrogen above that 
existing 111 the asmaonia acted upon 

The mere phenomena of the process hk<»witt* if mmbtely 
examined* prove the same thing 

After tbe first sbgbt effervescence* owing to the water ab¬ 
sorbed the potash foimed upon the potwium during ita 
exposure to the nir* the operation pieceeds with tbe greatest 
tranquillity* No dostic fluid is givm oft from the potamum i 
It often appears covered with the olive coloured substance^ 
and* if it were evcdsiof Mrogen, this must through the 
fluid * but emi to end of tbe operahou* no such ap« 
pearance oecuvo. 

The crysialltxed and opengy sufastance* formed Id the 
first part of the process* 1 am inclined to consider as § com¬ 
bination of atnmoiua and potassiuito* for it emits a smelt of 

ammonia 
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Ammonia wfien exposed id w, and la considerabijr lighter 
than potasamm 

Lw abyirb^hi*^ ^ thought, that a aolid compound of Indrogen and 
lirogen, bui is potaimum might be generated id the Sist part of this opera* 
Klublc in It tion but expenmentK on tlie immidiate action of potassium 
and hidiogen did nut favour tins opinion* Potassium, 

1 ventund to conclude m tlie Bakenan Lecture for IdO?*, 

IS 

tfidrofeji < ud * AI M CsyLn*(M< anJ Ibiiiud to be nf sdilTt rent opinion 
10 be ilhorbed lu the Muniieur, to nhiiU 1 hast io oAcn nkjiH, il is u laird, llmt 
b| pui4>uutn these dmuiiein^hul lUemisia, bycxpo^iu^ hidio^u to puta^siuui 4t 
a Hieh tun pi I ktnrr, tonod ibat the bidroitcii was absorbed, and that il 
fonn^d A cpuipiuod mtU tbe puta^mm of a light ^laycoloMi, fium 
ahull hidioecn a is c ipalde of being ubuincd by tbt action of vatu 
ortneicuiy ^ 

Kot m Mr After a ttninbcr of tiiaU, 1 bare not 1 k.cm abU to witiuss tbi< result 
Pav)f« espckw f» aaespcriaiciu which I inade m the pn^mcof Mr Ptpv^ 'ind 

nbicb I have ufk n repeoieil, tad |« ki licture n nnmtioiis askeiubly, 
in rcinrts of pUu td^ss cmin^ of pots««iom nrit hested m fool 
teen cubical intbeH of pint bidrogcn 4l 0i t, wlute luioi'i aiuu and 
precipfiatcd Ibeinselvu in (hi neck of the letuit llhcn a coii«u]''j 
aide film ol ibe piecipilatc had tolleeud, its ciduiir appiaicd a bii^ht 
giay, tad after the fiiM two or (hiei nui»utc''i it ceased to he foruiLd 
The bottom of the retort was beaud to itdncoi», whin (he potassium 
bigao to aubbnu muI coodei sc on tbe sides 
Ihe process WU 1 slopped, and tbeictint Huffered to cord The ab 
sorption wesiiot equal io a quwKi of a cubical i^ch IVhcn the re 
toit Miffit the gis in pwBiui^ into the aimoiqibcrt, produced an 
explosion with must vnid held, mid white fitnie^ Ibe potasMuin n 
maiBing lu tin ictuit, md thatwhicb bad kublimed, seemed unahtrid 
in tb^ir pr*>pcrtite 

Tbc gtayisb subtUiKr ii flaiin d by the action of water, but did not 
seem to be combined with m«rcur) I am inclined to attubnte its 
iormntion to tbi agency ot mumliuc su»y>ended lU the bidiogeo, and to 
conmdci it as u triple lumpotuulof potassium, ovigen, and hidtogeii 
^ben pohi>siom is heated ni a gaa contuomg hidrogev, and fiom 
to ol cominim or, it is foimed in greater quantities, and a ci usl 
of It co>ers^thc metal and m tb« proci a th ere is an atwoiptum both of 
ludiogen Jiid uvigcu li h likewise pjodoced in cxpeiuiuuu on 
the gtoeuimn ot |iiHa>jiiain bv c\pusiag potasb to iguited trim, at (be 
time {t believe) (bat common air is admitied, diimig tbe cooliug of 
tbc tuiie 1 

Il IS nonconduetiiig, mflames spontaneously m air, and prudncei pot 
a h aad a< 2 ucous rapoar by its conbastioa 


PnSissium 
b« ated iQ hi- 
dngej 


l^ben 
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u very soluble in bidrogen $ but, under comtnoo Oircuoi- 
etacicet, hidfo^a dcee &ot reem to be absorbable by pot* 
wiMxa 


Whn potunom w beetfO in ludrofeo » a fliot {Ims retort, or 
<vcii i9r • grefti Icogth of tunt m a greeu giui rotott, tbtro te aa ^ Hidra^ itK 
iorptHNi of tbe ftf, but tbi> m waepeiideot of Ibo ptoithef of pot* 8orb«d by tha 
OMikUB, and li owiaf to tb« action of the metaUic tnodet in tbe rlan Uk tba 

1- J |U« 

npuQ tbc bidrogcn 

If a »ohd eompoand of bidfogen and potiaciniD ooold be forcoed, «e 
wigbt expert Its euttcnce in tbe exper^OMt trUb tbe gnn barrel, in 
whitb potaaaiuni i« expo^d to bidrogeo at ateoet every temperature, 
but tbe loetal luimul in tins peoeena, wbon pr^er prccantiooe Ore 
tiUien to exclodt carbunareon« mattm, h nniform in tti pr o p ei ttfeyaod 
feneratea, for equal qnaotitiee, eqnal proportbwi of bidrogon by tbe 
action of « At rr 


The general pbenomena of thU operaiion ibow indeed, ibo^^eo* 
lutiOB <k poU«aium m hidiogen ii lotiaaUly conoteted wy^iStfKi^ 
ral prionpie of ibe decernposiiion, and cooftna ny flrtt idea of <ha Im* 
tion of tbe two bodies 


Hidcogen disMtvca a large quantity of pota^fiom by beat, but tbe 
greater portion la preripitated on cooling Tbe attraction! vlAcbde* 
termine tbe chemical change ftem to be that ef iron for omgen, of bun 
fur potMeinm, and of bidrogen for potmwmm^ and in expenmenta, in 
vbieb a very intenac beat u need for tbe prodaction of potaaawm by 
iron, 1 have often found, that tbe gaavbicb comee over, though It baa 
paaaed through a tube cooled by Ice, inflanMO •ponianeously to tbi. 
atmoapberc, and bnnki witba noel bnlbM 4|bt, which la purple at 
tbe edges, and ibrowe off a dtoae vnponr containing potaah 
Sodtntt appean to be atmoat tnaobbla in bidrogen, and tbif aeeinf Sodium nea'ly 
to be one teaaon why it cannot be obtained, except in very vmnie inaolublem 
qnantitieM, m the expenioeot with tbe gnn barrri bidregen 

Sodian, though bcarecly capable of being daaolved tn bidrogen 
alone, sema to be aolablc io the componod of bidrogen a«d tMamlttm 
By expoamg mixtoret of potaA and toda to ignited iron I havo eh> 
tamed tome very curtooa tUoyai which, whether the puCaealnai wr Afi Cunoui alioyi 
aodinm wai in exceaa, were fluid at eommoa tempemtarea* owm- 
pottud contauiittg an excen of potaanna waa even l^bt ibga pot 
oenna (probably from it# flinty) AU these alloys were in tbe 
highest degree inflaamUe When a globuk of the fluid alloy waa 
tonebed by a globale of marenry, they coabtnod with a beat that 
singed the paper upon which the exponaoat waa made, and formed, 
vim cool, a aolid so hard, as not to be Cut by a kudi 


^7*0 bt con$mu4d m our tiexf / 
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On th£ Production of on Aad and an Afkoh from pure 
Water bp Gahanum In a Letter/rom Mr Cnx&Ltf 
Svtv^flrEA 


To Mr NICHOUSON* 


SIR, 


wiw by |a] 
nn&tt 


Mr Darys 
fXftnmeati 


xiov n l^ng time unce I hed the pleMnie of com- 
Tu^tn^n^ limniCbtiug any thing tu )Our raluable peiiodical work, tl 
though 1 under a promiw to i»end )ou somethiug de- 
eW«« on the subject of the production of soda and muriatic 
iJj|4Vom pure water, h) galvamsra 1 should not at pro 
*%eXA have ventured to hu\e ofleied aoj thing on this sub** 
Vnovir g»that toe tide of opinion must have gone with 
the decibionv of Mr Davy, aho has said, that the acid and 
tlkali arc pi educed from foreign matter in the water, or m 
the >cuds employed, liad not the truth and consequent 
reasonings of my experiments been stroogly supported by 
many recent ficta, brou^t forward by Mr D himself 
All the eipencnenti, in which Mr Davy hat produced the 
apparent base of an alkali, an earth, or even acid, are no« 
thing more than degrees of the saine procesv, by which the 
alkali IS produced when puie water is exposed to the gaU 
^nic influeuce, and it is equally evident, that all the 
msdasaoiw he has, in these expcnmenUi operated upon, are 

fBo oxide# of hidrogeo 1 have not the least heaitatieu in say« 

Acdandalkahi||g^|^i 4 the acid and alkali can be produced, from pure 

m such abundance as not to admit a doubt of their 
Flecincal iNMg'derived from the water, or the apparatus. The im* 
portance of the declTKal agency in chcmicdl processes ap* 
«««« pears prineqiaHy to consist in hidrogen aud oxigeu being 

foioiahod m their nascint and pure form, for it will be le- 
< collected, that m ull expeiimeuta, in which the alkalis and 
the earths bav« appeared to be dei.ompob4'd, the prv&ence 
of water hav always been easenlial to the changes pio- 
duetd 

Wvta «<th It IS therefori probable, that waiter witMiiTerent poi^ 

extgen futms and prodmU and^hth hidrogen, 
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R^kabSj earths^ And meUU In the experiment, tvhere pure hiJro^n« tl« 
weter IS exposed to the galrnmc influence, sepmated 
two portions by some moist conductor, the ovigen is pre* 
sented in its nascent form, and on acid is pioduced, from 
that substance combining with the water, and st the 
point where the htdiogeii u presented, tu alkali is totmed, 
by a similar fiaatioo ot hidrogeo In the pretended de« 
ri>m|josttion ol potash, the alkali combines with eri extra 
dose of hidrogeii, torining the metallic globulus And 
when a metal was said to be produced from ammonia, form¬ 
ing au alloy with potHK^iuin Jvinaiktble for lU little specific 
gravity, the efltct could only be attributed to that luetul 
combining with i still greater portion of liidiogen \ 

The electucal doctrine of Mr Davy la so repletu^ Iri^i Mr 
truth and coiiMstencj, that I am tieij day luore pl^ajed 
with It it would seem, tlut wi hive ouly two kinds bf oi IvtwAkmas 
simple matter, one sonuthing like oxigen, posneseing the ^ 
elTtcts of ne^itive eltctnrity m the greatest degree, tba 
other a general inflamm ible substance of the natuie of hi- 
drogon, endowed with positive eleMruity that each of 
these bodies has a const int repuKion bet wren their homo* 
getieous particles, and hcuceis pcnoaueiiti) elastic» that 
equal portions of these bodies combined would constitute h 
hod} of the greatest posable deuaiiv, from the attraction 
being at a maxim urn and that, os one of them predomi¬ 
nates, the attractioo becomes less Hence it appears, thft Ho win! s 
the particles of bitnple matter ate repellent of each other, kodjr 
and that no solid body can be considered a simple body 
A friend of mine intends soon to favour you wttb a more 
extensive essay on this subject* 

If you think the aboie observations will at aH interest 
the readers ot your work, thetr insertion in your next wiU 
much oblige, 

Sici 

Yonr bumble servant, 

Derbtfs R9, CHARLES SYLVESTER, 

teog 

This letter came too late for insertion last month It 
seems proper to notice, that Mr Davy states the decompo* 

S t sition 
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#itioD of poUfth &c » where do waXer was preseot With ve*^ 
g«rd to iheone«» there must always be ^rett difficulty when 
inductioDS are made and ijeoeraliaed beyond the support 
afforded by the facts Specihc facts duly arraD|$ed in sup* 
port of each other are the great devderaU of scMsoce. We 
potiteu many, the happy aM)umtion of our own time^ but 
we are id want of many more 

W N 


III 

Accdunt of the Dettmposuum tmd Recompofttum of Abrade 
Actd fiy Mesiri Gay Losiac mtd Thdii aed * 

On the 9lst of June Ust we announced in a note read at 
scia gimoun^ the Institute, and we published in the BufUttn dt la So* 
cM Philomait^ue for July, that by treating the fluoric and 
boracic acids with the meUl of potash we obtained resnlta, 
which could only be explained by admitting these acids to 
be compounds of a iombuattble substance and oxigen 
However, as we hud not recomposed them, we added, that we 
did not give this composition as completely demonstrated 
Since that time we have continued and varied our researches, 
and aie now able to avsert, that the composition of the 
boracic acid is no longer problematical In fact, Ve can d^ 
compose this aad and recompose it at pleasure 
Mrthod m To decompose it, we put equal parts of the metal and 
ver^ pore and well vitnfied boracir ncid into a copper tube, 
to which a mined glass tube is fitted The tube of copper 
IS placed in a small furnace, and the eatremity of the glass 
tube in a jar filled wrth mwniy The apparatus being 
thus arrauaed, tbecopper tube is boated gradually, till it is 
shahtly red hot In this state it ts kept for some mtnutps 
The opiration being then finished, it is cooled, and the 

FU>%t^d Tof KoTcmbvTi iSOSjVol UCVII, p 009 Mr 
Pftvy » c 4pi.f»mrnu od th« boraeic a<id ml) sppesf tn ths counr of the 
pai^sr, of wnich (be comneiiecaiciu is ftvefi mosi present numUer 
bee Joarnsli /d \X, p 9dU snd V«4 X^l, p J79 


mattera 



DVeOVPOtlTlOlC OF BOftirtt ACtD 


2fff 


matter taken out The following are the pheDomeoa ob* 
sened tn ihii eipenment 

When the temperature is about 150* [50^* F the PheDomena 
tore on a sudden grows highly red, as may be seen iq 
striking manner by usings glass tube There is even so 
much heat produced, that the gUsa tube |»artl} melts* and 
sometimes breaks, and the air of the ve^ls is almost aU 
ways expelled with force From the beginning of the 
**xperim€nt to the end, nothing ih disengtiged but atmo* 
spheric air, and a few bubbles of hidrogen gas* not an* 
swenng to a fiftieth part of what the metal employed would 
give out by means of water AU the metal eonstontly du* 
appears in decomposing part of the boracic acici« and the 
two subhtances ate converted by their recipiMal action into 
an olive gray matter, which is a mixture of potish and the 
radical of the horaciC acid This mistuie is extracted from 
the tube by pouring in water, and beating it geiitl), and 
the boracic radical is separated by repeated wsbhing with 
warm or cold water Befoie this washing it is advisable to 
saturate the alkali contained in the mixture with muriatic 


acid for it appears, that the boracic radical can become 
ovided, and then dissolve m the alkah* to which it gives a 
very deep colour What does not dissolve is the radical lU 
self, which possesses the following proj^erties 

It IS of a greenish brown colour, fixed, and insoluble in proper ie<«f 
water It has no taste, and no action on infusion of litmus has* ^ 
or sirup of violets Mixed with oxlmurate of potash, or oi« ^ 

Irate of potash, and projected into o red hot ciucible, a 
vivid combustioD ensues, one of the pioducts of which is the 
boracic acid When it is treated with nitric acid, a great 
effervescence takes place, even }u the cold and when the 
fluid IS evaporated, a great deal of the boracic acid is <ib* 
tamed But of all the phenomena produced by the bora¬ 
cic radical in its contact with different substances, the 
most carious and most important are those it exhibits with 
oxigen 

Od projecting 9 decig [4| grs ] of boraac radical into a xj),, ba^e, 
ilher crucible scarcely at a dull red heat, and covciing the hetird hi oxi» 
crwcibla with ajar holding about a litre [a wine quart], filit ^ ' 

ed wish oxigen gas, and placed over mercury , a combus¬ 


tion 
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lion of Ae TDort iQsUntait<»ou& kmd tokrs p1ace> and the 
mercury nste with such rapidity half yf%y up the jar, a$ to 
Tiiifie It forcibly lu thu ^xjtfnmttxi howe^er, the combus- 
Ursfoxidedf tion of the boranc radical far irom complete What 

prevents this is« that the ra^ua) li at onre con veiled entirely 
into the state of a black pxidct the exulen<e of which wc 
thcAconverten think we have perceived , aofl the external parts of this ox* 

ide pa'^sing afterwards to the stale of boiadc acid, they 
me't, and thus defend the interior puls from the contact of 
the oxi|jCD Ac<otdtri^iy tp btiiii tium completil} it is 
necessary, to wash them, and place them atresh in contact 
Hit]) oxi^^n g’as still at a chciry led heat, but then they 
burn with Uss violence, ind absorb less oxi^en, than the 
first time, beciusc thtv are abeacly pxKlecl and still the 
external paits, piling to the %tate of borscic acid, winch 
melts, prevent the rorobustion of the intenur parts , so that 
to conveit them all into boiucic ac id, tbt) must he subjicl- 
ed to I gieat number of successive combinations, and as 
many washings 

OxiQcn fixoli loaUthe»( (ombustions a fi\a1ion of oxygen constantly 
hsiuiQQM take4 placi, without anj gis being disentailed, lud thej 

all afioid product so acid, that, in (rextiiii* tlicsc pioducts 
with hiJiliitg aalei, l>oricic acid obtained aiursuitible 
evaporation and relugciation, a sprumeu of whirli we pre* 
sent to the Institute 

Bums 1«M vh X^s 1v, the hoiacic ladical compoits itself in air precisely 
rnoa ^^,^^*** ns m oxigen, with this difieieiict oiilv, that the combustion 

IS te>8 vivid 

Thebaea From the<(e expenments it foHons thit the boracic acid 

M^bu nble com POM A o( oxtireQ and a combustible subbtance JKvery 
•iiUisnce, hCX ^ ^ , A , , ^ 

fueuilic thing convinICS us, that this substanco, lor whn h we pro* 

pose the name of Acre, is of a {leculni natuie, wnd ought^to 
be ranked with phos|hoius, carbon, and sulphur and we 
presume, thut, to acquire the state of boracic and, it de¬ 
mands a la^ge quantity of oxiqen, but, before attaining 
this state, It betomes a black oxide. 


OxiQen fixeH, 
buT no (4b 

svolvs 4 


Bums IsM vi« 
viiJl> in com* 
snon Bir 

The ba e B 
eottibu tibic 
ivib»iance, uoi 
fueuilic 


A'o/e, Ay fke Autkon 

former tntls ^ Several cbeiimts have mode expenments on the decooipo* 

sitioA 
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9itipQ of borscie acidi^vheoce they have deduced different to decompoM 

boffftcic acid 

coDiequcDcee* 

Fabrom asaertod^ that this acid was only a modifitutioaof 
the munatic Fourcroy's Chemistry, art« Borauc 

Acid 

In the Anaalesde Chimie, itiK XXXV, p 803 , we find a 
long senes of experiments on the pheoomtua exhibited by 
boracic aud on treating it with oximunatic acid These Suppowd to 
expenments arc by Crell, who uifi.ned ficia them, that ^^J******* 
4 .arbon was oue of the ilements of this acid 

Laatly, Mr« Djvy, subjcctmg inoistoue<l borai ic acid to 
the Voltaic pde, observed trai.es* of a black combustible 
matter at the negatec pole, but lie aajs, that being occu- 
pied 10 reseaiches upon the M kalis, he was unable to follow 
up this obM^rvatioii <Se«* Mr Davj’s paper, which arrived 
m France two mouths ago, and au abstract of which was to* 
netted iQ the BulUtm He h SocUu PhUomaUque for the month 
of Norenibei 

Thus hitherto the [inociples ef the boracic aad were not 
known It IS true, we h id announced to the loatitote, 
that this acidcoutaiiicd oxigtn, and consi <]uently a combus¬ 
tible substance, but, as wc had not iccoiu posed it, we did 
not consider lU nature as determined 




On ike Influence of Guhantc Elertncity on the 7>nast/ion 
MtneraU, read at the Mettiug oj the Mathematical 
and Physical Class of the Institute, the I3th of July, 
1807, hyMr GuYTotrt 


On examiotag fiye years ago a natne oxide of antimony Katirs oude 
found in the province of Galliaa, which bad been sent me ^ 
b} Mr Angulo, lospector gcueral of the mines of Aodalu- 


* Xf r Davj’^ own cxpreasioai sre I dad, tbs a dark coloured com* 
«< buitibis matter U evolved at the negatwour/Me ** See JoofAal, voJ 
XX, p ddl 


f Aniolea de Gbutde, fol LXllI,p ttd 
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lift, I wsft 1«d to consider thie minoml ns a trftositioo from 
the state of a sulphoret to that of alorobt a pareoxide» 
which rould have bven effected onljr b) the decomposition 
of Vater, determined b) a subterranean electricity preosely 
timtiar to that we obtain in Volta'*i appamtiis. 

Tbil Shawn bf external appearance of this mineral, which still ew 

iusppttnnce dently exhtbita the structure of native crystallized sulphurcft 

ot antimony, and even lu some part< the remains of a me* 
talhc lustre, leaves no doubt, that its entire mass wasoMgtn* 
all} a sulphurct of antimony, the particles of which had ua« 
driyone the slow and successive action of some a^ent, that 
had altered their composition, without disturbing their re* 
specltve anangement, precisel) as we aee in petrified woodt 
that retains it^ oigaolzanoii 

The principle 'f'he prools on whith 1 grounded this explanation, and 
•in»J(wblc CO the applications I ha\e made of this principle to the forma* 
tion of other fossils, as the pvntes termed hepatic, gray 
copper 01 e, Kc , hate been detailed in a paper inserted m 
the Journal ol tht Polytechnic School, for July, 1902, p 
308 *» 


Mr Dsvv s 
idess lira dir 


£x|)cnmi nt lo 
confirm the 
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Salphuict of 


Mr D'lvt's tiews on the same sub|ect, given at the end 
of hia rxteMenf Pnte nn Uctiire read lo the Ro^al Society 
on the 20fh of November, 1806, where he speaks of th« 
«]ow 'ind lUiit opeiations of natural electiicity even on the 
nunci i1 sxstem*, inspired tue with the idea of endeavouring 
to corroboiaic the tuferences drawn from my former results, 
by )i«i forming the expenroentt with the more powerful apv 
poratui, which we at present fiossess, 

Messra H ichette and Clement were so good as to assist 
me m this undertaking We formed a battery of 64 plates 
of copper and zme, 15 rent [near 6 inches] long by 10 
cent [near 4 uichu] broad, ailordtng a surface of 9000 cent, 
or about 1260 Fieuib inches square 

This bottery was arrauged in Mr van Mamm’s manner, 
that \hy distributed in four piles, the first two of which were 
placid in a plate of copper with its edges turned up, and 
suppoitedb) an insulator The pasteboards placed between 
pairs of metal were wetted with a strong solution of soda 
A place of solphurct of antimony was placed lu a smalt 
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gbii two thirdB fttU of diBttIUd watertooda cocoBHUucaboo bbmiobj 
wa$ agtablishcd between the water and the two polet of tbi 
botlery bv paeans of two riipB oi pUtina 

A$ eooo as the bubUeb bejgun to aiincunce the decompoM- SalpliitretteA 
tion of the water* a flight ami 11 of nulphuretted hidrogeo evoltcA 
was perceptible lu two hours tbia omeU was very Btrong, 
the water had oBsumed a yellow unt* and the surface of the 
Bttiphuret of aotiuiony appeared of a deeper yellow* mud as 
•t weie iridesceut 

1 he «lipb of pUtina from the two poles were first fixed fitter ueMh 
at some distance Irom the bulphiirct, afterward they were^^^^ 


brought near enough to touch u» and theuccelerition of the 
disengagement of bubbkb showed* that the auivity of the 
batUiy bud not slackened 

AAer the expiration ot four hours* the smell of sulphu* 
retted hrdiogcii was iwiceptible at a <lutance A shp of 
silver* well cleaned, beiug placed on the edge of the glass 
without touching the water, wis in a few minutes covered 
With a deep black coating A di op of the water in the glass Aeetste of 
immediately foimed a white precipitate in o solution of ace- pTOcipW^ 
tste of lead« 


That part of the slip of platina« which was connected The pUfina 
with the negative pole and immersed in the water* was tarn»»bed» 
black and that which communicated with the positive 
pole had a slight jellow incrustation 


The battely having lost almost the whole of its activity TheiulphvrsS 
at the expiration of eight houis* we attempted to take the ro«cred with 
piece of aulphcret out of the water* but the motion sepa- 
rating part of the yellow powder that losered it* to collect 


this we were obliged to throw the whole npop a filter 

This powder* dried id the air* exhibited the same reddish r«semb1fnf tba 
yellow tint as the native oxide of the province of Gallicia, nsuve oxide* 
and the fragment still retained evident traces of it on several 
points of its surface, when scarcely any remains of metallic 
lustre weie dittioguishable ^ 

Hence we may presume to give this prodoct of our imi- diffenni 
tation of the procesoes of nature as differing from the mo** oiilv irom the 
dels she presents u s only because the portion decomposed 
bad not reached the same depth* aod acquired the same 
consittenc} * in other words* because the result of an opere* 
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tion of tfew hours cannot be perfertijr similar to that of 
another, the Mtiratiou of which d« pends on a unUorm auo^ 
fCnsion of agents, and the slowutssoi wbah prevents all 
possibility ot itb be mg disturbed • 

}f nnw we (onsider, that no one of the substances, which 
we miy rfiisoiiably prenumc to eaist in the bowcU of the 
Larth a< tf» m simiUi mannir, or pimhiitsthe baroechuD* 
go« m sid[»huiet of antunoii) when oixe toimed, as ( hate 
«hown iiitlu [Hiper piintcd in the Juuinal of the Pol^tech^ 
me school, there np{K4is to me no doubt, tint the ti uisit« 
on of thesulplniiet ot aiitimo 1 } oi tin provuieeof Galliua 
to the hUXi oi 1 ) due oxidt (lu wl icli it lodOb raore than 0 I? 
o( bulfihnr, md acquirer 0 lo ol oxigcn) results rhmtly 
from (he decomposition of ua'i i by unc clectiicily Ir 
It be 4tnetly po«fSibh lor tin same edict to he piu luccd by 
a diflfi rent c i4isc« It le icrHin, that the niJancis ire mud* 
moie rait, ih'in iscommonU d, iixltlnt the greater 

nvmbt r appe irs tobi long to thu < lass onl) bi f ansc s«c con* 
found the remote with the nuouclnte cau«i, ttic pioccts 
with the ehrmic il action, the fonii ol the *i^4 nt w ith the na« 
lure, and, li i may hi allomd tin «\|ir4^bion, the handle 
with the tool i>ut when the vlltet is charaeUused, as m 
this pniticnlar c ibc, by cirr imistances that luipnnt on it the 
seal ot a difatinctcansc, andexcludcaan) olhei kuowncuisc, 
wc have not o piobalnlity only, (lie eeitauit) ot the cause is 
equal to the ceitamty ot thi cflect 

\Vc haie siiiee sought for new proofs qf this conclusion, 
exU ntling oui cxpcnnicnu to otbt^t luineials, wheie the 
signs of B tratiMtion ot this kind were most maoitebt 

Sulphuiet of non, pool in raetui, hard, compnet, and of 
gii it In^tK, merited attention in this point ol view mote 
partuularly bc<apse tbi p}ntes oi BeicaoiT, which is found 
in the sinu <>tUe ol alUi ition, in its pnmitne cute resists 
the iction ot the most powtrlul solvents, yielding only to 
the nitric *i< id and ll c uitro^uiunat»e 

On i pynlcHot this kind, and tlmgray siher oie (ervs- 
talh cd MtlirsJt wc cndeaioured to produce ainlogous al« 
l< nhen 

V* itif, r xpostd in distilW w itei to the Kticii ot the same 
ba*t<*y» and ^ ooimumcatiotis cstublulud lu a'Similar 

uiauiier. 
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a6t 

inanDFr, the ^mell of eulphtiretted Ijiapogen wb 8 perceued, actrd upon m 

»nd the water rendered torbid, the &hp» of platmawere eo* 

inured, 'IS in the forcner experiment, black on the negative 

sides, and biowuibh ycHo^ e>o the , theuatei, which 

was strongly acid, precipitated ac« Uteof itdd, and the fiag* 

nienta of the eulphurets were left in a state oi division, ai- 

most pulverulent,and cotertd with pcUicUa of a duU colour 

Olid wuikout lustre 

Th*- iulphiiret of iron m particular evhibitcd a very 
sinking alteration on its auriai e Hiving attached thecon^ of iSan intUai** 
doctors before wa^cr was put into ihc glass, the sulpburct ^ 
was vividl) inflamed, which astonished us the more bccausp 
map ecedin^ experiment i fn^rnent of tianspareut na¬ 
tive sulphur did i ot evhilntthc k ivt iign of inflammation# 
whin touclud with thi ptatma exi itcr undei ajir tilled with 
Dxigcii ga^, though the batteiy wa» powciful euougliAoburn 
tne iron who 

It even appeared to us, in the last ctperiinent# that the 
jnfl imm itioii of the suiphorct took plice mstintaneonsly 
after it h vd been covered with water, but the cHect was so 
rapid, tint we daie not asseit tins as a certainty 

We purpose to pursue these expenmeuts and intheTlie^^ fxr>ftfr< 
mean time I think I may conclude, Ihil iUoM of which 1 
hive }U9t given an account, while ibc) ronfiirn my expla- 
pnlion of the transition of biilhasit <r«stalh/td sulphuut 
of antimony to the sMte of luvaitliv vcUownvidt, without 
losing its couRguraVion, sflord a ikw an Ui foi interrogating 
natuie inspecting tiie coxnpo'^ition of bodies, the propor¬ 
tions of their i< mponint pait , lod the succession of chan¬ 
ges effected m then coinbiiiatioDs The desuljihuration of 
ores 19 one ol the most important points in mttalliiigy, and 
if, Ui the pre-eiit state of our knowledge, we c ui scarcely 
discern my pnssibihtv of availing ourselvc s of this mean m 
proi e en in the large wav, those of assaying cannot fail to 
derive more certain results frorn lU application 


V 
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rempcKitijn 

4 tEe ktont 


OnAftfJicti^l SnndMtwiBf that hat>i undergone n tegulnt Coik 
tfachontniheFtrt, by Mr Alloao* 

ArtificUl ^and examining’ mth Mr Leopold ClievaillerA the aeons 

procinced in the operation of parting bell metdl» which was 
performed tinder hta direction at Limogee, I found maaaea 
of artrhcial Mindatone, which by a legulai' contraction had 
dtvulecl itaeSf into pnama» preciaely resembling the basaltic 
columua, that exist lu xU volcanic countnei 

Theae sandstones, which served as i cupel to the melting 
fnmacei are composed of a fine grained sand, the remains 
of granites tht other component parts of which had been 
decomposed To se]>aratc them» und obtain the purest ai» 
liceous grama, they wtre carefully washed and decanted, 
they were alti.ruard mixed with unter loodid with clay, to 
impart to them the hodv regniailc for their use, and a little 
charcoal poader uis added, which, diminishing the points 
of contact bcUveen (lu viliceous particles ond the metallic 
oxides, rendered them less vitreacible, and thus piolonged 
the duration of the cnpi I ol the furnace 

To torm it, a stratum ol this mixture 15 to 20 cent [6 or 
8 niched] (hick was placed on the floor of the furnace, and 
strongly beaten down as it was gradually dried by a gentle 
beat After being used a certain time, »t was necemary to 
Vrenew the whole atmtum, and all the sandstones onstogfroin 
it had experienced the same contraction. 

1 he upper part of these prumatic sandstooes ts covered 
with a scontied metallic stratum 4 or 5 cent [about 8 
inchis] thick, that <ierves to bold together all the prAms, 
whicli are notwithstanding easily separable The degree of 
hcHlliHS been more intcose near this stratum, than in the 

inlt*noi part accordingl} the sandstone there is harder and 
more compact, being difficult to penetrate, while the 
othe* extremity of the pnsm is easily ciumbled by the fin* 
gers Thefirehowever bns been sufficiently not eot thro ugh* 


Manner in 
which u was 
Erosd 


|W Wxture 


* Abridged frooi tbs Jsuroal 4t Ph) uque, vel LXV, p 


out 



VOEMATIOir CF SAUttet. 20$ 

out the whole thicVoess of the mass to vitriF;^ the netallle 
fragments disaeininated thrctagh the sand 

Theae pnsmi eitend to the length of 16 cent [6 9 mch ] Pifwo. 
and from I to S or eren 3 [0 39* to 0 70. 1 18 of an inch] 

in diameter The^r are parallel to eoc h other» and hare their 
axis constantljr perpendicular to the metallic iftiatum that 
coreri them Though the number of tbeir sides is not con« 
atant^ they are most frequently six Their edges are bl>arp» 
and pretty straight llieir faces are not strict!) plenes« but 
a little concave, and, what is remarkable, they appear to 
have been more |iOaerfully heated than the interior of the 
prism, acircumstanie I conceive to be ascribed to tlie last ^ 
molecules of caloric, which have escaped as through so ina* 
ny channel* by the clefts or intervals, that were formed be* 
tween the adjacent faces of the pnsms 

When these sandstones have not been so stronely heated, 1^ 

-1. j . j ^ ihc cbsreosl 

the aggregation and priscnatie clivisiou is not so well charac* 

tensed. Then too the charcoal, deprived of the air neces* rilleUWAis 

sary for its combusttou, has arranged itself m long:itudiuBl 

xones parallel with the axis of the pnsm, and so as to leave 

between them intervals of 2 or 3 milhm [0 7$7 or l ) e of i 

Ime] This singular phenomenon appears to me occasioiud 

by the caloric, which, absorbed by the metallic stratum 

taking the shortest course to reach it, and finding its< U 

stopped in Its piogres** by the particles of charcoal iqunllr 

dissemiuated through the mass of saqd, pushed them 

to the right and left b) imperceptible degrees to open itself 

a passage, and has thus dispersed them inlitUt. | aialklstratfl 

or threads, as d they had Yielded to the Ians oi alhnit), 

which always tend to bnog together homogcuc J jiurticles, 

wlm they suspended by a fluid m a suitable state of rest 

If we invert one of theae masses of -NiiidstoDe, it is a verv Mnd9UNi« 
good representation of the bottom of a basaltic stratum In «a!te 9 , 
short it IS impossible to base a more perfect model of its 
oiecbaniea! division* 

Naturalists have already remarkedthat have ondei* than my 
gone a regular contracuon m the fire but, beside thst «lcx 




* The piece 1 prewrve m my eoUeciioa is eb<H^t 4 det } inches 
ISAf,] SDd 3 dec [7 mckes end ebret quarters] hrsad 
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formn tuore than nine tcntha nf the mass nf this sandstone 
of Mr ChevaiUers^ thi> rffect had not bcenobseivid ineiich 
4 consUnt maimer on snrh large blocks, ns Dolomicu said in 
$pr tking of the c onfi^iiration of h tsaltcs An edect ko 
quenti} k prated mubt have itb causes 


on fhr row/f^wra/ion of be%ahrs 


luppoied a 
cryiuilUAtion 


Rom^ de Li }6 
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At I time when ii wiic ignoiant of the fir^t pnne ploa 
of rrvbta]la|^ia|i>i> and but lew ci\»tiK wnc known, itnas 
difTu ult t4itiud\, to a^oul conloundingsiftth them snlid» 
tint rNluhit(d bomr ivUiiiil appeartnce of thur ret'uliiitv 
Tims CkonstHh«\t dh i lUK, and other relcbrated natni ilists 
thonglit btsaitu prims w<ic the direct pioducts of crjstaU 
luuNon 

Home d< LiJ< at tir t a<!opUd the mibtake of his prede* 
cessors bur he had setreily raised the ved, that enveloped 
the niechiiiisiu of iijslalheition, ^Hen he sought for an¬ 
other raubt of the prismU k diviMoii of ha dies, and then 
the happv idea of aeoniiaetion ollered Um It to his tnirid 

)(ut siiui the gemue of Hiuj hisdotloped the thtor) 
of erystulh/atioii iiisuti a ieiuied manner* md\ s^e not 
bt istuiiHhed still to lind nBtuia|js*s* who ore desuous ct an- 
smulatiiig baa due eolumoa with the productions of itgulai 

•l?^U^4tlOD^ 


Obiection to betting a ide thtreloic e\cr\ idia of the rrs stalhzatio i of 
bcuigTormed* husalUb, 1 shall eouhue mjscit to the nfutatum of a -iliglit 
by cotiimg, ^ objection Us pirti/u\$ to th numerous proofa nt its 
^ contr n tion, and I shall it tempt to inflow its ruechanism, in 
ex'*! 1 nin^ the 1 iws to Hhieli (jmlica are eilbjcrud in i oohng 
Romtheure They uli id, ilut the ci^ubiiL, of the hasaltcs must have 
(Mlaritf occasioned ciiMsioi s ih it wculd natui lUy gne rise me 
foims, but ill y add, ihai. lUcst form^, resulting Tioin 
chime amid thousimd didi lent aceidents, could only be 
tt \ iric^ulii, and not pioduiecist column^, as re mark- 
able loi liii 1 tl< Imarrangement that 

ehai utdi cs (heii cvtUi^iCv. 11 cs c 4 


4ut they 
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Cu* >ciu dinnld these to ais ac^ i ad ou accidents guided 
bv the huici j chaiKt ^ Icaneonceue no reason for this, 
siiKe u the i lu * of tlic contraction be consUnt, and if 
t]»e jnaniur lu which it opc i*ei be always the same, ought 
• rot 
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*ioi their re&ult» to beftr the ktiiup of this umformiU of cir*- 
oumsfatices^ Douot the (rack^of clay <liied b\ *i scr>rrhim< 
sun sometimes exhibit puly (tons niaily u(«u*ii ^ Douut tbi , 
ofAcks in the gl m oi jjottcry, «hidi ^u|« ifirielU exAtnincd 
eppPAt (Icctrtutc of »yrDuaUy» \eM.n)bU on closn ii.sfec- 
tion a kind ol mosaic tsbu Irom the huid ol a 
ti t * 

Ml Putnn eieu ro*ntion^ a piece of 'innent euBinel in R^^‘>Utcpactf 
the collection of Mr I>oiom eu» llu wiifnr o( «linh t- In- l'wur"'vlia!uL 
bits thronghout hcxA«;oad repn cntmitni inn utuu A^ttga 

a horixontAl section ol a bAXHiiic tuuseway Cut who caii 
conceive with imn ihit these hexa^on^ are tlic cHvet ol ciyv* 
lalh7atton'' Is it not ericienU that Uic metallic haae« on 
vhicbthe eaimel uat$, Uin^ cipab'c ol giCAter diiautioUf 
may under eanoub eii<umatancc» hive ociaaioncd cratks» 
the unusual lepnlaritv of which ^ivei^ at hist Sight an erro* 
neons idea ol ilieir c lu^<»^ 

The ba^tUa pu^tns thiu me the result a regular con- fhi 
traction, uid the hypothtHSol Dolomicu, which aacnhts it 
to a reirii,ti Uiori ici derated by the contact oi u body Uiat o*^< 
quickly imbibes c iluiic,agrees peiJccUj with thedivi ion ol 
the sandstone of IMi ChevaiUefs, thexuiface oi which i* i o- 
verrd wUh a scoiilicd iiictalhc stratum serving as a coiidm - ^ 

lor to the cdonc 

If geologist be not agreed on the formation of bo^aUfs, 
they cannot refuse to admit, th it calor c fHiloims one oi formation 
the piincipal parts ui it, whether it act alum or ia roncci^ 
with other wol vent ga^^ej, known or unkuown to ni^urijibte 
and the latter, as they are cxU'caud, may fuuiidi a alojous 
results. 

^Pieo a body is strongly lieat«d, if the action oi caloric Eff^ctv of a 
come to cease suddenly, the body expeiitocH the irio^t in- ^ 

tense degree of heat at the instant when the caloric escape ncy 
In fact, the caloric, rushing rapidly toward the body that 
absorbs it m proportion to tlie Btre|^h of rts alTuiity, ac« 
cumulates on the par^s which it traveiSesas a powder does a 
neve, and sets in motion the particles of the body, which aU 
most at the same uistant are bnskfy separated and left to the 
attraction of cohesion, that tends to viiite them Spheres 
of attraction art then e tablished between the particles of 

calonc 
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ctTone ihtt are flying ofT* and those of the substance 
which tend to qnite 


graJu* 
yiy coolod 


Wd from uat 
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If this substance be a good conductor of heat, and the 
attractive power of its particles equal the expansive power 
of the cnloiK, It will return to its natural state without 
change of form Such is a metal tu fusion, which is left to 
cool gradually 

If, under the same < ircumstnoces, thecalora, rapidly ab* 
SOI bed, )s sepik ilei in suirtliive strata, this substance will 
Kpaiatc into pla<i< s, whiili will b< peipeacJicular to the di¬ 


rection the < iloru («*kes to e^a|M Such is the case with 
cast iron in tus on, the suH ice oi which is wetted to •^epatatn 
thin cakes from it a <iu»e aimlogom^ to whatinav have dir 
vided basaltes into kues, or thin strati, either perpeudi* 
cuUr to the axes of the ini^ms or aiouiid a globulai mass 
Tempsnnr Ift the motion of tlicialonc bnn,; uniform, the attrac- 
sicsl xxon of cohesion do not equal the expansile power, the par* 

tides of the substaoee will remain dilated, and then, it it 
Ik a good conductor of beat, thej will maintaui their situa* 
tion without exptiiencing any dinsion Smh is the effect 


QiisrU broken 
lo powder 


Fri$mttio dw 
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of tempeiing steel, where the cohtsixe powfi of the parti* 
dcs of lion IS broken by the loterpoHiUon oi caibon But 
if the substance be not a good coucUictor of heut, it will 
fall to powder, as quaitz ttroogly heated and immerstd lu 
water The first of these circumstancis hi« perhaps never 
occurred in vclcaaic prodactious, but the other mubt have 
been very frequent 

To obtain pnsmatic divismns, let us suppose a basaltic 
mass still in Us pastv state covering a consideiable plain, 
and which, }ieldiDg to the laws of grmvitv, idheres strongly 
to the base that supports it Theu, if the expensive force 
of the Igneous or aqueous gashes happen to cease i»€onse« 
quence of their sudden or accelerated extrication, the par¬ 
ticles, losing their fluid state, will tend to appiooch each 


other, yrefding to the laws of gravitation« and also obeying 


the attraction of cohesion thu* they exert toward each other, 
and they cannot contract, but by folios mi: the diagonal di« 
rectmn retolting from these two powers But the extent Of 
this mats, its gravity, and the mequalitv of surfaces, op* 
fKMUig a general contraction like that which is experienced 
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hy n (akti of cUy e\|)Oii« <1 to tht fire ou a sup|)ort, tlicte wiil 
iie<e^sinty be a vibiHtioi), and ciacLs Ibatvill dete^m^oe 
fjilitic oi itlraction, roiuul wl)iv.h the partules v^ill 
uuriti , dud the ctiXrta «ill be m> iiiihIi more iiunieiaus» 
and the rndn le^, u& the attractse lo ce la moie eontider* 
ahV 
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Ob^tnafwTt^ on the Oxisetnzed ^hnatie Actd Pt/ 9/r 
PobiPii IMojon, pTo/f^uif iff PhtirmtirtHlu Chtn \tTjf it% 
he Vedtcal Sduol aj (At iupt^m( Uhiierutit hinoo^ 

4-0 • 

1% m ill I tj if o\tpptn''sd mum c 4C»d, I hate reteial times Ositrun n# 

hid on isinii *0 I Uti\e, n*iii eiiij ued tl e muve , 

iJito ahiLh 1 hid * Ur(] the aciOf and leit it n fe^i^ hour« 

e>]i 06 id totiieli^htj tint the litth portion o I Add, vvhtfh 

^ou njoiiK ddhtres its ilic ui<»ih of the leciivcr, lo^^ttnliieW 

Its pfouhnr « ifio^dtin^ smtll, nnd acqoned au aioriMtic 

Oilo ir pf ifectl> «i ittlo^ous to that of inuii itic ithei I re« 

ninkid licsnlcs, that the 0Mgeijt7ed munitlc acid, though 

rcti ucd in bottles well btoppe^h *^t)d Itihd bO that the |.«a> 

cinnot exhile, >«t, if it remain bome time expoaid W the 

ditiou ol Uk buii, not mih ^PAvea to fume, but hUo a- 

qiiirca an ethenul srudl, siimlar to *hut of muruiic alcohol 

or < ther 

Ihis transiuut ition of OMgentaed into simple munatic m o 

ftdd, without th( exceab of oMifeii bi.n^ able to laoopc, as 
aUo tlu itheieal siuelk it asquint by ftimple expo^uic to (^xig nncAp 
h^ht, led me more than ouce to subpect, that the oM^eo in ^ 
thib tese, insteid of briuq extricated m the fo cn of 
etitHcd mto lush eouibiiidtioiiS) and foiined ether 

lucomnid. lu^beU whethci ether were rrdUv Ivrmed, 1 FthcruUuni^ 
took a bottle tided with oxi^emctd niuiiaiic acidi which 
had been left exposed to light almost two }eAr9| aud had 

* \nna1e d« Cbimie, Vol tXlV p ?64 
i OL XXlll —AueviT, 180 ». T 
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the«therral tmeU T hav^ mentioned, I aftlureted 
It with mA^ne»id, And dutiDed the whole m i ^Use retoit 
with aver} (t^nttehcat, till I had oht'lined \ ft w ounces of 
ft fluid* whuh [ rertifiefi afiesh in a smiH retort over a lamp 
This afforded me a perfectU iimpid colourless liquor, of a 
very penetrating ethereal smell, and i tAste resembling that 
of miirutic ether diluted with water U did not change 
the colour of lufuMon of millow flowers and it did not 
tsk< fire at the flame of i c uidle ht in^ still very dilate 
The small quantity of liquor ohlunud li\ Xhia pre'^ess not 
allowing me to proceed to i fresh rcf tiheation, to di pure it 
(Titirely of the supcrjhund mt wit< i it rootameih I mean to 
mdVt n« w tn lU with n Uri;er 4|U mttt> of u id 

From tlu observations 1 havi thus hntfly gnen» and 
whuh no doubt deservi to be repeated snd eonhrmed by 
firther ixperiiiicntb, f am isr fioin pn t< iidrng 1o <xpluiji by 
i«i(^ue hypothisis tiu formition ol dtohul* or of etlur* b) 
oxiinuri itK uid, <iiul to (loiut out wliente it derives its com- 
ponnit I iits e ni iv Mipposv bout ver, tliat i poition of 

<tbti 1*1 lorimil It the timi of distilling tlu oxiniunitic 
icul, iiid tb«t tin pc tint and sufloc iling smill of this acid 
pucvtiits tbit of the itbcr fiom being pcuused In fact 
the ciUbi lUcl <aiobt.it of 'iuriii*m ilistilliiig oximuriiitic 
acid fpxU< u ^enrsago, ob^cned a voUtile od sunilur to tbit 
which Mr M cstrumb had discovcicd some lime before 
him Ml Globert tclK us* that this oil is of a vcllowisb 
brown colour* >tr> tie ir* and analogous to the o/evm vint f 
but thit It IS difhfult to dcteiiiiinc its preti«se quantit}* 
Mnce when oucc **e^aratc(l it dis^olus amweert rcAchh la 
thi aqueous vapours* tint fill into the lereivcr Tbis 
cbciDi*^t iinaained be nii^ht estim itc the quintitv of oil oh- 
tainel iiom i nurture of a pound of *cii]pbunc acid with 
eighteen ounces of miirt i^t of «oda at 30 or 35 grams 
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EUrart of a Letter from Alt KibAt» Apotheeart/ of Re- 
mitrtneut, to Air LAU^tf ApothaaTtf to the Emperor, oo 
(hi Coniersion of Malt Sptui into and on the 

Ri (I Colour of Oil oj llempued • 

J TAKI Uie hherh *>* iuj|>arlui^ to \ou an M u 

re»[McUti4 tl»i oI Mi llibdtol Leilio* wiiubC pro* 

ct5^>ou (ould uot uiil) uitUout it I couimuincntcd it to ^ 

Ml Farmf ntiera twelvmio »lli ago, with reieral other uotcs, 
purtofuhtci) M ih inbC'ited ui tin month of Mu}» 1 S (»(5 Cue 
ot the^e \^ 4 S uu tlie vnicgir ol hiainivi ulnUi vhitne thn^r 
in ID) wi} 1 ha<I i^mo malt spirit {alcoolde bierre) 
with 11 < qu il qu intit) of witir* and added to it «omi. 
breth chariod Ihiu<^ s*t nside I uh» sur* 

priud at the tnd of a In elu month to hnd it voiivi rtid into 
a lerv Ht1on^ luuq lU and the unpleasant taste of the beer 
HiiU suhsi^tin^ 

With >oui }nMmi«Mnn 1 will *idd an observation respecting 
tlie propeitv of liquids to dbsorb different solai rj\s 

It IS kiinu n, th it various substances absorb tliM or that Oil of hemp* 
bmunous 11), but I do not believe that any one has mtn* 
tiontd th( piopcrtt, that oil ol htnipseetl, canvaht sntiva 
L, his to ibsaOihthc led ustwhchthiv artdiiectonlv,and 
to appeal ol a hue bloo<l*rLd colour, so that, being ligliter 
than iJpc or hnsud oil, as it leturna to the upper part of 
the vessel it appeals equally red, without ebanguig the 
colour ot the oil it floats on lu use in the arts, since it 
offerb moie resistance to the air than linseed oil, and does 
nut skin fne ee crispe pa^] like it, and its mixture with 
oiU for the lamp being vert common from its low pnee, 
while It yields i thick smoke require a method of detect¬ 
ing it This tliat I have mentioned perhaps would answer* 
and even show the cflcct of the solar rats on difiereut sub- 
stances 

• tniiales de Cbimi^, sol LXIf, f ft$i 

T 2 Sfmurke 
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Ffrour of Ion 
ItiTudc 111 tht 
C^rlfof Flo 
rulA 
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Oid BsHa*n*i 
Gbaunel 


vm 

Remarks on somr Points 0 ///o<ltOgfinph}/pby Mr LBBLANf» 

O^fficer in th4 J tench Navp* 

Tiir 4?nlf of FIouH I) or now lia'iamd C h mnel) greatly 

fr« (ptt'iiif <1 l>v ^liips ol ill nations that ti iHo to 01 in 

tho Ctiilf o{ M(\tio Mi the Iititudos ind longUndcb oi 
tho piincipil (joints in it ime not hem fixid They ire 
not monliomd in tho 'I ihli* msiitid in our (Viinoisb ince 
cleb loops or in tin 1*owlish 4 oik 1 1inn entitled ** Tahles 
ru|u MM ito AmohIiii^I) r>i ire ohli^ed to hivt r<»coui'^e 
to the most moilt HI lUiits I renth n ivigatureusi the Civ« 
nr r d Cli irt of the Atl inin Oci iii published iii 171) 1» nni ri • 
VI f I iihI fOireeled in ]71>i I think t i in ehow, thdt there 
4M*.is iiMiioui Ml l<Mi^ihuh of 5Z a )th respect to all the 
points nf lh< i^^di i VI lu* to iiotKethis ou the iolloaiug; 

O' ( ision 

0(1 thi 2^>\h of I in n inn-, m tin iIm moon, on board 
the \ <iudM»\ iiit>>«< VIN u ni I 1 brt iki is on tiic Noith ot 
tin («n it hdiuni At 4 r> c'ue k wo si 4 sm ill distein e, 
f nil Kiv N KO I iiidthitol \/ona N 4S* F by com* 
pus 111 Uii^ilinb « iicii III our timc^l rt pi is No 40 
ml 7(J udiMid to ihit i 11 , u u otiU HO 1 / lO , nliile 
that r» ihi rhirt n 1 ^ lU I Iv bj I 1 \VhHKi it folluns 
tint tin iihuli 4 0IIIS4 ot the «'nU m too far ivitt ahoiit 54 
ol i tU I t, i iMRsul 1 ibh eiiour 1 1 tho^e I ititudi s The 
going uil si de ot *Ik tun timekcepcis Ind been carefully 
ob^emd diiiiiii' i ai Ion. «>tn it the U tv iiaiah Iheirer* 
rour^wtu diiuM notiunt, ihtr we hil been itsei ei^ht 
da)s, whiiiwr h td so iiuliuga abieast ul L ipe IJtnn 1 he 
nsuits gmn hy llu ob tn itioiis lakiii wnh tile leneCUng 
iikcle ^iv( lb no teison to s iapcct am thin^ 1114 01 n et in 
the longitudes aid when we enUied Hie absolute 

entnu td No lu va**«i Ii 7' wf «* ^'^*5**'* *‘**-ti o of 

thist}-live dl^•^ 

CiMeu Kci IM 1 I ul tht pnneipil ourka ot the Old Ba- 

Joiu lal di I livSM|tts ral I \\, p 

X i env tbi ditlejuiee u« 1*1 ike «h 14111 al nidi tvwir. wlcii ihe 
tTour w 


Innia 
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I^ama CHanotl The c UJ it There 

IB tt biiiail errour ui the \ itituilL ol thib Kev, as ^i\tn in our 
( ounoisstiuce dth iiiiip li our tenure 1 a^ccil uui d il to 
be 7 1 instead of 21 * T he waul ol toleral^c ( Imrl# 

of this ilaii^roub |>att, ludlheiicu^ *y of eoll 1 {)lrln^ the 
ship s place on the ehnt with sure dit leiKiertlnuiihverva^ 
tioii luti ledttug toi thobC who sail ivttliuiit a pilot on boird 
As to the louciitude, it \>j*> a^nitble to what 1 obluiiied 
bv the tiu\el s Thl'^ kc\ inu^t not b< confounded 
witii anothti of tht same nimeou tin boutli of the Gnat 
Bank of B ihamaj and uhno,t m tbc <ium latitude 

The accuracy of both oi il** ol^ivjtion» here giicn 1 
hive v(rihed b> couifMn*^oii ilh ttcS]i«ii>li chait*i pub*' 
hshedin 1779 undei tm mu \\ ot I imi de- 

rued from the H>diu^) iphci s OHhc it tite lijvaniidh 

1 know not wh< II Ihc Iit^lnch >iid lo>i^»tiidi, of ^ju S oi StUaJo 
ladof one of the |iiicipil |>ia i), m the Hay of 

AilSnntb, ate to In i«>ihi I S\h<n wi uichorcH iii that 

bov« Mr Fcmim i iptmi in the Hoitu^u^M uai\, ind 
sniierintcinl itit < tiui tnihuii, told iue« that its la itv U 
wjb and \'t loii^u uU 42 2 i \n I n^lisli uoik in clic 
liaudb of ill thi ol tint < ouiitii > ^atb thorn J 

40 and 41 » So < i* i idt r ihl** i diiU uii< i Ud lan , to piy 

t» niuih itkint 4>ij to till Hub.eit is r>u short stay wuidd 
permit» intl 1 hid n \ oilunil) uf^iMhii^ both by luiiai 
obsciiatioiib iiid tin tj tUipcis, that iN tlUt longitude is 
about 41 3 lio UtliuK ot point bt Anton f iscir* 
taujcd by s( v< r d o'\ itions tc be 12 5!> IhctMiieof 
btji^h untt r IS twt uty r>iiniti«ilti^r tlnu ^ nnai tniii. 1 he V4riiti(ii o: 
van itioa of tiu nccdU the c in Ibbb was 10 2 > i* 


tl t iu‘*dl< 


IX 

On ihe Sponfaneovs J^}t(ion of Ohajtoal by V Cj Sagf* 

Member oj ihe insltiutet tounder and Diretior oj ihe 
Jirsi Schm! oJ Mine^ ^ 

11 dc ( iu»si^ni appeals to have been the first who c 
ohseivid, that chaicotl was capable of bein^ set on bv i |riuding 

khc pressure oi cnillstone^ 

* Journal d< i*Ly«U)ue| to' L\\»p 4.4 

>rr 



SPONTAlftOtri ICKlTtM or CNAECOAU 



Inftntpotfdcr Mr Robm, ccmmimry of the powder cndl« of Eevonne, 

ifniu«spon has given sn account in the Annales de Chimio, No $ 5 , 

tiRcoa iy ^ i * 

p the spontaneous inflammation of cbarcoa) from the 

btack berry bearing alder, that took place the ^3d of MfiV» 
1801, in the box of the bolter, into whi<h tthad been sifted 
This charcoal, made twoda^s betore, had been ground in 
the mill without showing anv signs of ignition The coarse 
pouder, that lemaiued m the bolter, expcrn need no altera¬ 
tion The light undulating flame, uneNtingnishable by 
water, that appeared on the surface of ttie «»ifted charcoal, 
was of th( nature of inflammable gas which is equally un* 
extioguiKhable 

Mouiiirrpro The UlOistuie of the atmosphere, of which fresh made 
charcoal is vet^ gnidy, ap|Maift to me to hate oon<une<l m 
thi d< velopeioent ot the inflammable gas, and the combus¬ 
tion ol the charcoal 

Inhesp^hcu* It has been observed, that charcoal poadeie<l and laid 
I I heats stiongl) 

^ud tskts file Aldti chaicoal has been seen to laki hie m the ware* 


Fired jn 
pounding 


ft I 

f unpowdif 
ground sepa 
ntejy 


hou^^, in n hich il has been stored 

About thirtv v^rsagol saw the roof ot one of the low 
wingsol the Mint set on hre by thespoutantous (ombiistioti 
of a I ugc quanlit) of charcoal, that hid bttn laid in the 
gairots 

Mr Malet, comnusltry of gucjpowdei at Pont idler, near 
Dijon, has sien chareoil takt hie under the pestle He 
aUo found, that when pieces ot siltpetieaiid brimstone were 
put luSn tht chircoil mortar, thi explosion took place be- 
twton the hhh and sixth stiokes of the pestle Ihe weight 
of the pestles le nO pounds each, halt of this belonging to 
the box of rounded bell metal, in whi<h thet fermuiute 
The pestles aie laued only one foot, and makr 4^ <itrokes 
in a minute 

|n consequence of the precaution now taken, to pound 
the ehairoal, bnmstone, and ^nltpetu separately no explo¬ 
sions tike pUi.e , and tinu is gained in the I ibncation, since 
the paste is made lu eight houis, that foioieily required four 


Mafuiheture 


and taeati 

Ever) wooden mortar contains twenty pounds of the 
inixturCp to which two pounds of water are added graduollv 

The 



SXPUilOll OP O0JIPOWME* 




The paste is first corned it it then g1s2ed» thst is the corn* 
ftre rounded, by sub)ectiDg them to Uie rotatory motion of a 
burreli through which un axis pusses aud UaUy U irdned 
in the sua, or in a kind of stove* 

Expeneace has shown, that bnmstone is not essential to Sulphur use* 
the preparation of gunpowder but that which is made 
without It falls to powder in the air, and will not bear cmr« 
rmge# There is reason to believe, that the brimstone foiiDS 
a coat on the surface oi the powdei, and prevents the char* 
coal from sttractin^ the moiHiure of the air 


Tlie good .oevs of the powder depends on the excellence Ooodnm of 
of the charcoal, and lluie is but one mode ol obtaining this 
in perfection, which is disullatioii m tiose vessels, as prac¬ 
tised by the Lughah 

The charcoil of our powder manufictories is at present 
prepared iti (lotK, where the wood letencs the immediate 
action ol tlic dir, winch oicasioiu the charcoal to uudergo a 
particular alteution 



X 

7Vitfary qJ ihi. Dctanal ton and Eap/oiioa of Cunpowder* 

hy the same 

Tufsr two pheuomcha, which take place simultaneous* Cause of tbi. 
ly, niiM; from dilhrtiit caubcs The detouation u the noise, dcionstion of 
that is produced by the coaibu^tion of two parts of lufiam- 
inabie and one of ovigen gas 

The explosion, oi dischirge, is produced by the water of and its explo* 
the nitre, and that >^hlch rcbults iioiit the decomposition 
the two giSbcb, which, being expanded by the lire, occupies 
fourteen thousand times the space it did before, and acts 
III the same manner as compiessed air, to which its elasticity 
IS restored, <iiid the c\plo>ive effect ot which is produced 
without deton dnin 

The mfiaminatioa oi gunpowder by means of a spa k igmiion 
irises from tlie ignition of the nitre and briuislouc* 


The 


• iw p 42^; 
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InfldcnmiUie 


Fo")n^s m 
gun h^rr J 


Mf T>omp 
imi«an hsi 
coii^rmtM by 

Mr fienhiu 


Cbmp^nrat 
part of 

lypkum, 


Charcnal of 
hard voecU 
tuai 


Tbo inflHmma^lp eaa ta tiffirlQfpcI bv thf '^poomfKiMtion of 
the (hniPOft) *, tilt) th« av ^en ar^^en from part of the 
nitrej^hirh ib d»rompn«ed bv tbp fire 

AAer thp explosion of ^unpowd* r» find the nxide of 
the (^tinbirre) rrwtid wrth a mixture of atkabne snlphuret 
and thirroal not decomposed ihi* -tlkahne mtvtntc at« 
trarfs the moisttiee of the 4vr and formb fl (creasy matintf 
wjthm the trarrcl II it be loachd in tbih Btate, part of the 
poadi r a iheies to the >»ide> of the bi lel » aod on di*<charg> 
the pie<e» it citehrs, ind produres what li termed 
haftsfiv:^ fit^ Tin 1 mm <1 ol a fowbni; piece therefore should 
ne\ar be used a second day without rleanin^ 


^ • —■■■!— II •• I 

XI 

Oil f^e S»hhaUi 0 / L^mfy nvd I end 

Xv our lost nunibci* p 174, «r ^i\eauHndHbm o{ two 
of the^e t»aU> b> Mi s 1 houiaon, viho i» led to the 

KKjUil] hy the n tut ot a^reenntit hctuieri iliciiiibts u- 
spcrtni^ the pioi>o]iion ul the piiiu plis ol the iilpl jtc of 
A MiJiil 11 reison hid led Mr Liitliiei, initu. en« 
giine’’, to dll mvesli«.ntion, which he hi> inbtiUd in the 
Journal c/ta ioi \priU 1007* tint tiab hut lately 

reidicd this I oui»ti> Ilis inuK^is <01 ohordcstl it oi Mr 
7hon son, ittir whose {>upti it would he sujh flucnis to ^nc 
Mr Berth ei s, 1 shall theieloic. bimply quote the rcbults 
he ohtainid 

** hiom the expeimiCQts I lia^c ihove described it foU 
lows 

** 1 That pure common gcpsuni, in whotecer state of 
mtchaiucul division it ma) bi| contains 21 01 42 pt^cent of 
pure w itcr 

e lo France cHircoal of dleri poplar, willow^ Ac is alwaj u«>e<l for 
makinc gjnpowd(.r Stu iciuii it> of iht *1«. i> oductd by su U char 
coal Ik kkb thin nf that 1 oia Ixidirwood Tin forciifr, bcin^ mon 
p roiH, wnolit reqiiirt m >ic ciFv m charr 11 ^ than (helaiitr, aid tliry 
cannot b« uxA to be in tb »lue of chireoih nnlc tbo, 1 ate been di> 
tdied for when prepar 6 by smoiheimg the ft e| t cit is slwais 1 |gr 
tion redai cd to the at to«f shi.» [^roMa] 


•• 2 Tint 
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3 Tliat tlie auhydiout atilpbaU of lime, ahtiher nn« i»ulphate ot 
taral or aitibcidl, aud the nonaiil))drous nulphate inkin^, 
contnii the same propurtioi>9 of lime and i>ui]»UQn^cid» 
tiaiiulw 0 4Q or 0 43 of Iiok , and 0 SB or 0 5? of acid, uerti* 
is IS de ernnued by Ber^lnatl 

3 1 hut the Bulpnatc ui barytes ts composed of at least ste of 

€ 33 sulphuric acid* and at rm»» 0 b? ol bai}ii<i ^ * 

4 1 hat the*liican iiropuriions ol tb4.sc two naifs ar< mi^uufbotr 
G 4^3 ul lunc* and 0 576 oi a« id* toi the sulphate ot limt* 

aod 0 005 ol bBi)tes* aod 0 3J6 of acid* foi the sulphate of 
bantcb 

** 5 And hstlvi tint m pure rihincd sulphate of fcul ^'dphate of 
th(ie are 0 O 9 of metal* 0 4b ol sulphuiic at id*, and 0 05 ot 
oxigen '* 

< 

XII 

Hxtract / 307 H a f lUer 0/ Mr Gi iiLfW to Mr DebcotIIS* 

on (hi I^neotts I uuon uj tiaryiei^ 

ippears to me, that the (icncli chemists are }et u 11 -(p)tr)n<:fusoa 

acquainted with llic fusibility <>i pure laiiy es b} hre*T^huh ^tbirvu* 

Mr Billholz didiovcrctl, and disciihcd iii 1500* rti thr 2d 
numbt I of Ills JieUruege zur ErkCeUaung and fJonhiigu ig 
des C/nmic 

If pure barvtes he heited in 1 platiuaor siher crucible* it socrccrli xhr 
liquefies in its watei of crvstalliaatuin After Ihu water 
evaporated* it enters into lasion at 4 bright cheny red heat* 
and flows like an oil On coolii»((* it becomes n gi ly mass* 
ridiatcd 1(1 I o frutuic* which* when pnwdcnd* rcdissolves 
in water, heating more stiotigl} Ilian hoie* lud lecrystal- 
li/es 111 cooling 

Mr Buihola, having hithcito nrepaied his pme barytes Do*< nottsire 
oul) in Ptlkticrs method, did not know by expenenct, 
that barstes did not melt when alias been prepaied by the bydecompo 
decomposition of the mti ite h\ hre* which it might ha\e 
been expected to du* but which 1 have never seen lobe 

• 5iQdesdsChemie* Vol LXIV p 160 

place* 
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placf, with the utron^t heat, Mr Buchola and I have 
m ide enme expertniertii p to wertam the cause of thiSp 
but wf ha\e not \ et attained our object Neither au excess 
of < irbooH Mjd nor the sotution of put ot the sub* 
vtuKc of tlic iiucjhh, ipp(ai<* to he the oLco'^ion of this 
diih inK(, s<t< , on d ssohin^ the residuum oi th< decom* 
position nl the iiitrah in water, wrv little itisoltible matter 
nrniiiiv lu pro| oitioii to the quantity of hirstes, ind on 
adding this niKoluble matter to pure bsrvte^ in much larger 
pro|H»rt\ou the lutUi is not pu\tnt<<i fiom entering into 
fusion 

MV know not whether the prctir>u«i crjsfallirafion of 
harvtes In ^e< essirv to thi iusioiip mil cousiqueutl) whe* 
th«rw itti do not 't<t somi pait m it I'hi^ might he soVed, 
by dicomposing the niti it^ in i iiiMible of some material 
not actid upon <tthcr by the mti \U or htrxtis M^c nnde 
our I vperiiin iil m t sil^n cmk ible, but oht nutd no decisive 
ri suit, on ucount of tin 11141 qu mtit} of stiver, which the 
Tiitt itc detached trom thccriuibh >>} cohesion As we ha e 
not u crucihh of i^oUI, *fr of platina, we cinitot pursue our 
experiment These ohscn itmns li nisulcd m youi Annals, 
may |>erh ips Und to an elinidation ol the subject, 


Notelfiffllr DitroU/\ 

rrf*petuoo‘ nf Yiip PiOTth chemists Inie long known the igneous fusion 
©fthesiUpIuu ” 1 * bu)fi , ind it wis with lnii\tes tliuh fused, that Mr 
«!«iermiiKHl 'riitnard detemnuid tlu proportions ot sulphate of baiytes, 
^ which ht give m his Mtmoii on AntimoD}, pobli hed lu 
JOOO it was likewiM willi fuHed bii>tes, that Mi Ucrthollet 
has since detenrnned the picq>ortjoiis nf the pnnciplts of the 
siTiit A** tc the d'ffcKiKc in tiisiliildy ol custallized 

(larytcfi nnd tint whiih is obtnmd fiom the decomposition 
of the lut? \U Mr bcrthi»l]«.t Hill niAc kunnn the causetn 
pnpei, which will ben c'lrdinfhc Cd lolume of the 
Motres (I'ArcHiif Mis tspciimcnts relating to bar)Us weie 
already huishtd when i lucivctl Ml Gchlcii's lettei, aud 
they had c< cn o* c 1 on to u scuc« ot us(archi&, that are 
Wst^rncci's now cotuiudcd In hli lUrlhoIIti s p ipc 1 it w dl ippcii, 
i ct hi ^ cue of the (tisibilit\ ut buNtis, (9 the 

two («UuTit'd cbt u c <f riNnt hiVc lu^ptcUd, and tliat 


« c t 

lu M II 



SVOAE PEOU THE tOSPEAY 

it IS likewise the cause af the ditfereoce of the proportions 
oi the principles of sulphate of barites ^\¥tn by the cbe- 
mists, who have attempted ai diderent times to tiete^iiDe 
lb eoiiipositiOQ 



xiir 

^ote on tf ^peues of Mannft^ or contreU ptoducedhp 

the Rhod ^detidron PtmitenjH^ 

A FewjearsigoMessrs FourcioyaiKlV^ii<{Uflinremark*Cotirretesu¬ 
ed, that a coucieti sugir, or minoa, exuded fioin the re- 
captacteof the llowcrs ot the poiitu daaii lo^ehay * 

Mr Bosc ha» lutiU obscrv<<l it afiedi, and piosinud to^cscnlKcl 
the Institute some giains oi this sub^taucecuUecU(l by him 
from the rcciptacle of the fruit, seveial ot «(hiih wiie up* 
ward ol i mill [O of aline] in diameter Their taste and 
appearance do not diflci perceptibly itom the purest sugai- 
cundy, but it is ncctssit) to be on our guard against tins 
appearance, on account oi the ddeUnous pro^Krtas sus¬ 
pected in the plant Mr Utieux has cien founds that they 
leave an acerb snutch on the palate 

The m&unu of the ro6eba\, accoiclingto Mr Dose, isdis- Re»9ons«li7 
sol red during the night by the moiatuie ot the atmosphere, 
melted in the dty b} the heat of the sun, and does not ex¬ 
ude from plants that Mg«>ta1e vi^oionsl) These are the 
reasons why it is so seldom seen Plants gi owing tn pots, 
and shelteied from th» dew as will as from the sun, are most 
likely to fuinish it The cp^ins above inf»ntioned were col¬ 
lected from a plant,in which dl these circmnstaDces united 

Mr Bose intends, if possible, to collect a suSicicnt quan¬ 
tity to analyse 

* Afinaln dc Chimis, to! LXIlf, p 102 
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/lu Lssajf OH Manures By Arthur Youkv F R^S 
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7 yaul cud Stable Dvfts^ 

X I lu’^Inen t <fuiMnr»n uoi n lill \< rt ]j1i y V»th u]th 
t tniH t ij u III s an ^^1 1 11U1UC4 th^i (lunv}» to be 

I ot iiiils <u lOi a 01 timr» 

till leiiT tiitotioh mil |ai>M f(i< Uu 1 hu< biut^ljl i(v> 

or ni III) uiontliv t id Iciv 01 11 11 opt 1 itioii% ol tuunn)^ ot 
mixing, to I <eiluiii aUle» luvvlticli it and pioptt for 

upph iiif^ to Uod 

J>ut thtie H aitolh* r }<itcin of 11 it ucmenr, obich of I tie 
lijs otti HUii I ^rood (U I ol Utrittoit met line is i al jC 
f ibS HI tn id( U ibis iiuti <id Ik ri^ht, uo ui triul 0 is lof 
tbe man ^ituchl ol dnn^lnlls ue luee^ a bUiec ot tu§i l 
toll It ( no dunt^bilK 

Iluibeidritj obstnis «« fl < mao i),mi(nt of tlitfjimfu 
in I’k lul} iilvautHe^KKis m coiihititulit 

** their lo tiiiir i lull rtihii t}ni) It tuu^ il to be ex** 

hinbtcil Ui tbeir imm } 110 , iii onlti iu be c 111 ltd out at 
1 fixed |hiuh 1 1 >) appbin^ the dung quite lii«li to the 

* liiid, lib tirst iiriiantiitioii ix cinplo^td ju lit i*in^ ibe 
** boii ]he liitit I'kab taiitmisi iiibtt id ol btini; dia* 
** boUid 111 the lann AairKaiKl tamed oil by rain» lemHiOa 
*' 10 tbi I ind, nid implodes 1I, ji ilkali be u&iUil to vtge- 
** i lUon Ibt stiiw )tt tntiri»better divides the bod, iti 

* tuai<ntatiuii jootuiU npidlj, and is less idiautcd 
wtun till seiel issowu, mrl touMiiuiiiUv the dung is la 
i bittii stitt foi iuriii lung 1 gn it qii intUv ol cuitomt 

' atidf wbitb ^ itlicrto ipiuais to bti Hub h Uer^ the pun- 
cipU ahine it ot pi x d" ' 

iii U III' u 1 V »il(r<Miiic^ (|ti(slion ** Do llit 

riereinirus I i vi^Miuii aiul unmul bexhes, buntd 1 kw 
u c )*b bi i ith tm scP, uimK 1^0 tlxt'^ame dKoin) ositkni* 
ahtii Uiilo »l Ill faiiixardo ' Ut toi xtive»t|it> 



on MlN^ats 


S8i 


an<l flddb Tliough thjs is ac<om|>)i9lit:J more 
** V^t It IS atte id«U with lcs» of carbonic af iii* of voU* 

* tile jlkab, of hitbo^io» and of lit fluid ihitlci of heat» 

** d\ which irc cniiltvd it i] luitity dining the ripid 

* kimentations ot i\i;,c lie 4>s ut lu iniiic, iiid ire w iited 
** It) the atmospheti, oi on iinpiohfx. ground Ryu tug 
** dunginaUvs di(oiii|ioscd •>Mlc, though it will le^une 
** Mirne tnaie befuie it will he jKifictlv decotupo>«cd and re- 
** dn ed to (arbonic < it will in the end totdly dei i>> 

uid (,oe the Mtin nuintiU ot nutriment to the iouU^ 

'* but more gl ulnalH i,>,»hid ** 

'Ihc leshaionu * ol Kiiwau, Seiiinbnr, ind Ur V^ir^oth 
arc eqiiuil} in f ivoui ot < lu mg dung in^M to the held 

Whit lb still more to th« piti om , the tlicuiv o! tl cne md prac 
able chemibU isbuppoited h) the uuthoMtv cd many of the ^^‘'otthbbert 
most bkilful and judicious lanticrs fo mded on e\tcn$ivccv* 
pcnnieutb 

As dung IS A compound of aiiim d and cegi table miitk Nature gf 
but chiHlv the Utter* it mn«»t In re solvable into the pn irj> iIjDq 
pics of which thev uc compiabed 

Tlia^c principle s, thus bipaiited by lcro'tij>osiiio*U will i^cpro crlirt- 
be rcidy agnnlo ento >n1i>thc lomnositioti oj tin giownbg 
tegeUble^ The grand prnpittved clunj th<ufr»c is, tO 
yield imuudiate food to plants F iithci, it o»m \$*i ine sod, 
if this be strong it ^ftiaets moiMun , iiidbv thefeinunta* 
tion, which It excites in the eoiUp omoU«-tbc <Vcn uuosition 
of whatever vcgetible particles imy br dw id> m tho land 
Its effects iidvc powerful piogrcssi^e infla nee, for the pio* 
ductioii of a great crop ot Icif, root and bv its "hide 

and fermentation leaves the laud la better older to produce 
succeeding crops 

The circumstances to Vie ron«i<h led lo the receptacles of Colkcimg. 
yard and stable dung are few hut importint 

rhe first object to he itteiided lo is to spread a liter of 
earth over the surface of the yard Peat is the Ix't tin this 
purpose* with a portion of mule oi chilk 1 1 want of this, 
tort, rich mould, scounngs of ditchcb* ind «omc merles, or 
chalk * hut not so much of either as to prevent the penetra* 
tion ot the fluids, which should enter biifraently, to give «i 
blick colour to the whole I here is no occtssity foi remove 

ing 
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rr paratu»li 


Slilf in «h(cl 


iftg thn every time the dung i$ removed theie arf M 
advantages irotn fermentation in the mobs till earned on to 
the land, no utt4 iition should be paid to pi event treading 
and pressing the masb Hut aj> it tb bcnehcial to hive the 
whole as equal as possible, tt u vtr) useful* that the ^uble 
dung should be spread oier the kuilace, and not left to uc^ 
cumulate at the door llu 'oune oliservation is applicable 
to the ruldnnce of the fit hqllrKk stilh, and the bogvUes 
As heiv} runs will at times, in spite of every pucaution, 
caitbesome watei to run flora the \ lui, this should be )i« 
* i ived mto a coviied ttsc noir, and pumped up on heeps ot 
i nth piepared to receive it In summer weeds of every 
hind, thut do not pio|»ii^aU from the root* should be early 
f lUcted and spuadovc r the siiitice, is well as leaves in au- 
ruiun, aud the loddeiingHpli straw, it any* and the soiling 
on green food, should both he upon it tor all loose cattle 

Fioin what has been Mid it ts obvious, thatdung recjuiies 
no pie|Mration * but if the richness oi quantit) oi the dung* 
01 state of the wcuthcr, ocite too much iennentation, or 
this b< appiehended* si itter every now and then ovei the 
surface some of the simc earth with which the jard was 
bedded, Init not m la}c is 

As soon IS 4 1 re uiu stances of crops and convenience 
will permit, the dung should be earned to the land Id 
a business ol any extent this cannot be done e\ ictly when 
l]ic absoiptioii ol ammal matter is enough to secure a due 
iu mentation in the voil, but lonst be directed by other cif^ 



c(iinstanre«) 1 he tui mer howc \ cr is not to lose sight of those 
prmcipUs, wbuh govern the 0(ici ition 

All dung should be applied to hoeing ciops, to Ic) s, or to 
gress land, and ncvei to white corn This is more essential 
with ficbh long dung, than with short, as there will b# ma- 
n) inou bit Jsnf weeds in it, several sorts of which are de« 
stiovtd b\ a btiong fcrmcutation The pro]>er crops for 
which to ipplv vaid md stibic dung aie turnips, cabbages, 
potatoia, bcaiib, und taub toi soiling, and the seasons for 
piUtinu: in these crops arc spnng iindsuramer, and Septem« 
her Uut tlie tanner is not coiihned to carry on hii dung 
ut the tune of sowing or planting it is, on the contrary, 
much belter, especial Iv wiUi long dung, to hare it previously 

deposited 



OS 


depc»vited la the laod The dung mAd< in Uk drptli of n in* 
tfr HM.y be spread in Murth or Apnl for jwUtoen the next 
made, oud whatu not uanUd for potnloc^, ms^ be taken 
oOt in succession through April, M ind Juik , as con^c- 
iiience suits, foi tuiiiips ami cibbigcs that u> idt in July 
and August wilt be lead) fm tues and what in produi(.d 
111 September, October, ami poit of No^embtr, is rcul\ lor 
be^i s Ihebc«ttiuic lor niauuimg gios^ iiumeduti 1 ) a*** 
tor hav cleared fiom the held 

It IS proper to leni irh, that the Ubi ot tin skiin coulUi i> skjm twAer 
es»(.atial to plougliiiig m long dung }\\ i iem» cl tins ud« 
uinahle 'addition toar) common pU ugh, evtiy atom mi> he 
buried* 

S The ShiCpfM 

The namedute eppln ition of dung md unno to all sod», FoliJjngiheer 
and of tieading too loose cniN, is well know to be picdut tivc 
of great beneht Fver) onr kunw^ slncp^s dung andutrnc 
are bo Ux fioin wanting lenniiitation pie\ious to their lx ing 
applied, that the sooner the M?cd ih sown aftt r folding the 
greater is the cficct ind this temU to (oufiiin the piinu- 
pies laid down iiithe pi eceding section 

9 PigeoiCe Dvng 

This manure is esteemed bv iariners to he hot ind power* 
ful Forty or fifty bushels po acre aic cnnujonl> applied 
Mobile ID the house it does oot run into those stigi of fer¬ 
mentation, that reduce a bod\ to mucil ti^i, ind }it has in 
extraordinary efiect when spread 1 bis is another argument 
Id &your of fresh dung 

]0 Pond and Piter Mud 

The quality of this must be afftrUd bv various circutn- sad rni 
stances la proportion as it la resorted to by cattle and ua* 
terfowl, and receives tin washing of towm# houses, farm 
yards, or pnvies, the mud most be good lo other cases 
the mud may b« tried expenmeDtally in stna'l quantities, 
or cheinically analyzed Itgeoeially pays well, but seldom 
or never very considerably 

4 

* See Jeurosl, p M, sa iha atiliij of Vaiyiai dung dmp 
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11 Sea fVeeds * 

Wheierei *ircto be ha<Utht} are used vkith aniform 
6iic< ebs 'Phe bet>t and mobt durable 6ort \% cut from locka 
tti low water One lo id used fresh ib moie sm ice 0i m two» 
th it have Imcii hit Jii a heap ferment llns is th^ 
with niue aubbUnces out ol ten 

19 Po’td a»d Rii cr Wttds 

Great 4d>*int igehas been found from ciittingtlube weeds 
|uat before the last ploughing for tninips and spreudmg 
Ihema^a manure for that crop Some vi(ue thtm lotd 
for lo id e^iiiltoilung and have, luiicpned the following bai* 
hy superior to that lUer diinging lor turnips 

1 ^ Hi mp and I Ux IVutt r 

In Voiksliiic thiV obs<n(, thittlu groa^ doublv 

where flax isgid^sid Mr biUin^sUv carted fl ix witti 
on hiH liiui, ami lotind it ^upcuur to 'mimd iinnt 
Whcie there nil muiviiiuiH poodh on i liirm nijc al lr<ibt 
should Iclidf Idled III Huminii wiih gi<cii needs for the 
pUttid uaki» uhicli would soOiib^ the rcsulb 

1 4 Purnt Vtsituhlcs 

III som< parN ol 1 iiKohi'thiie it is usuab to spicadeiealf 
oiir laiKb]u**t bcloic ^nwin^ turnip seed,! om time Io4tuns 
ol sti^u pi I uif»4iid ^thietoit A siruil u pnctiee pit^ 
\ iiK HI tht P>u 11 IS ll ISs id to bt supiiior to coininon 
dunging In Cui b ul^t.slu e uid otIiLi pKus very stout 
oat stubble* i«*ip(tl nigli* is buried as a pieparatfou for 
wilt at* both ckaniiig iiid improving the laud 

1 > Pljnghing tn C7ien Crops 

Ihis liUHbindi\ biH been pinitised for age% though many 
huL loiiiid IiUIl ulvuitage bom it The beueht eeitainly 
rUptiuk on the ciopbeug tompleUly buntd The onW 
w ot pioceeduig is, to lo'l down the crop with a barley 
roller, i id add i skuncoulier to the plough* going in the 
•amt jdiH itiou us the lolkr, to plough six inches deep 
iHicre ^tpuld b( no o^her successirc tillage than scuffling 

* ioarasl* p 79 


shallow 
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■Wiow on the surface It usuaU} answers better for n turn* 
mer 8sowing, as of turni|», or eaii; wmter Urea, than for 
Itttc aiitutnjul sowings 


Gtaero/ Remark 


On UI anhie farms the of the farm ^rd ma} mo* General 19 
nnre fiom a sivth to a h^uith of jt, bs a pioper course of 
r op& tik<l la\cisa cniiiu poitmii muybe pafed and burn hJ 
and at hast nue tenth may be manured by ploui^hm^ in 
^Tuii vessel;l>ks (}ns< thueixtrimn*^ 1 t<oud iiiini^cr 

in ly m inuic moie thmonc third ol h'» arable liiii] e>try 
^tar, winch, uitli 1 lurht nnp|»catioii ofrelcaieoui tdafiUiOb, 
wiW keep aiiN I uid in hi irt> and regularly in a state of im« 
provoment 

Thi pu<r(^lJ^ min art > ni* usually to bo procined on 
tno'^t filin'^ I Suit the s(c< nd hi ul, or suih as aic to be 
purcli laock wc InvL in the lust cl isb» or auiuial manures, 


1 Stt{lu $f«f 

Tins IS the best ot ill m tuuies, and, if drj, the < hi apeat 
It anssvcis on ill soils* and tor nil crops, but the mobt pio- 
fitable ippliiatioii or it is on grass lauds, spicad afler clears 
Hig auuv the 111), tiiongb it may be used in all seasons It 
IS very duiable in effect llic i.ouicnon quantity u-ed is 
about ^00 i)nshi Is in am In the Mile ol powder it is ex« 
cellent for dcliTciiug by dull citps ntth turnip seed 


k 

Ni^bt soil 


2 Bouts 

These do b-st on ationg soil-,, md then duration exceeds Bone*, arid ^ 
that of all otlicr manures llie eflect his been seen for 
above thirty years ho\ potatoes they are excellent Five 
or SIX loads ot fifty busbeh each are commonly emploved 
on an acre, alter they b ive becu broken and boiled for the 
grease 

The refuse dust of bone manufacturers 11 also gcHMl befiedu>t 


3 Sheep s Trotters 

Tlieseaie a powerful manure, and usually sold |l(y tbo Sheep*s not 
quarter with iettmongers cuttings Four or fiyf qtitfters 
an acre are a common dressing, but eight have beiu spread 
Vot. XXlll—'Avc 18094 U They 
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Um 


FcAihen 


Fiih 


€»nm 


Th«y flliouUl bt ploughed in not lets than 6 mcbei with t 
Aim coaItor« 

4 ifoir. 

Hog’i hair is sold m great cities from ls» to Is 6d par 
bnshal, pretty welt M| needed down From 16 to 96 bushels 
an acre are commoDly used 

S* /Vo/Aeri 

These are a powerful manure Twentj«-five bushels aa 
acre ha?e been spread wi^ much success but land, which 
unmanured yielded hut 26 bushels of white wheat> with ten 
bushels of feath« rs pro4!Dced 4^ 

6 fUh 

Ever) sort of refuse fish is one of the most efFective ma* 
nures that tan bt tamed into our fa elds 

7 Graves* 

These appear to produce remarkable efiTccts la tun»p 
Clops on poor sandy soils» 


8 WvoUen RafS 

Woollen ragi These do best on dry and sandy lands From five'W 
twelve hundred waght an acre» chopped imali, are used 


R eru\e of le^* 
ihfi 


9 Curriers Shevtngsand furriers Cbpptngs 
do best on diy soils Thirty busbeU an acre are a commom 
dressing 

ID /font Sftevmgs 

These ate applicable to all soJ$» but do best id wet sea* 
sons The (Odnei soits irc cheaper) but interior m 
though inoie durable 


fialMre and properties of ammal subUancee 
Vature Sc pro* All animal substances mil fertilise the soil being resolved 
maTsublwi* into their tir^l pnii<i|de>* but this takes place much sooner 
* with some) than with others Unne begins to act imme* 
diatdiyi booas will last twenty years* All of them should 
ba IumI -te the held us soon at may be aftei colltclmg 
}f^tf0il)4by and in powder, u the onlv one properly ap¬ 
plicable 



0ir KAirtiffl 

lAictbU M • lop drying, the rett «boo1d be pleoghcf io 
&8 soon ds spread 

In the second class Mr, Youn^ includes 

1 Wood 

Mr, Hassenfrats having questioned wl^ether alkalis MWu aci oe 
were a manure* Mr Young made meny eTpenmentson the 
Aubjectt which convinced him, that pearUbh wiis in a very oiutiun inwiw 
poweifiil degree, and that it atso^had the propertv of 
log on charcoal bv mere mixture and solution in water 

Woodashcs, wheievi;r tiud, have p»oved a valuab'e n a* Wovduhsi, 
nure Mr Y oung \u> u^«d tliem on giaveland loams* both 
dry and w<t, and never without good eflect The Bpnug IS 
the proper season* acid succeeding rain of much importauce* 

Forty bushels an acre the common quantity 

e Peat A Jits 

The value of these usu illy depends on the blackness ind Past ssbas, 
density of the peat that is burned Those ol tne Newbury 
peat die most ciUbruted* and ten or twelve bushels an acre 
are a coniuion quantity, while id other countries from tweu« 
ty to forty aie usually applied* According to Mr Davy 
* their component parts are 

Oxide of iron » • ••• •• 

Gipsuoi « 

Muuate of sulphur aod of potash 

Some uncommonly ferrugioont peat ashes are used widi 
great success on the chalk bills of Dunitabla* 


48 

88 
* 20 

100 


8 Cool Aths 

All sorts of ashes are found most eflhctiee when spread tihss* 
On clover, sainfoin, or other seedr m the spring. They are 
also good on grass lands, and are by many used w green 
srfaeat The quantity from fifty to two hundred hwab^an 
acre The efi^i of fifty or sixty bu^eleoo diy lafids 
IS coosidemble They answer best on drjh domA ffA 
loams, but on clays, oai wet gravals or Ittmai thy mtH t 

V fi posr 
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Ft^Cduit 


Pot4sh waste 


Su^ar baVcri 
Wa>tc 


Tanner^ bark 


Miilt dust 


lta^>f ciKC 


poor rttum Coarse ashes aad cinders are better ibail thostf 
that are finely sifted 


4* Soot 

This IS a Terr poweiTnl manure on most soils* bat least 
upon stroni^ or wet 1 wicily bu&hcls an acre are the 

Common qoantity ipplicd on giitii wluat or clover in the 
•pnng * 


5 lUol Du>f 


From its abounding in hidio^ca thi'^ should opeiate as a 
strong manure Commoul) too it (oniams much iron 
Having i grcatatlijctioii fui hiiinidirv* it very advantage¬ 
ous on dry wnd) noiU *Mi 1 arc} it to be the best 

possible ditssin^ foi or^ums 


i) Potash Jl astt 

Tlie ilkali [i ivin^ bun c\tiacted, tins h not a powerful 
tnanuie* but docs good in low nu tdoss, iiid on gi iHh lands 
iu gomial Itn louK m icrc, oi bushels, oil a com^ 
moil quontU} 

7 Oat a A If a^(e 

Some this is i ponuful manure 


H laNticis Dark 

The tanning principle is prcibibls la ill cases hostile to 
vegetation If this Iraik he ufcfu! m) where, it should be 
ob calrnrcous sods 2>oinctiracs it *)[)prars to have dimH 
milled a ciop of com \ci} cousidirabl} 

9 Malt Dnit 

Eighty buslieKan *icie have exceeded dung on clay land 
forwhrit hioro twenty to foit} bushels ire commouly 
used, and with success on various soiU 


10 PttpeCakc 

About half V tun *m luc is an excellent manure* but 
since the pru e Ins risen b as is used Mr Coke b\ dril¬ 
ling It pwdtr vhitU turnip secil> makes a tuu do for bve or 
su uerei* 

(It 
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Of thefoMil amnuieg lime wag iiicladedin tbehrstdivt- 
»ioii» and coal dhhes «rerc<lassed witlithoet^of wood and 
peatj 80 that only two lemdin 

1 Suit 

Little 18 known of this at pieM.ut In too large a quantity S&it* 
it Is injurious It IS certain IV iKuebcial uln n properly ap¬ 
plied Peiliaps It i> bisl when mixed uitli dung or compost 

? C j/psutn 

Man) peraons tliat thin no m iiiuu , others* that 

it 18 almost unirormK idv mt igeous It is siij* to act as an 
immediate mauuji to gri»s, uid qUciuihI man iqual de¬ 
gree to grain to coutiinu 111 foicc ior ^ivciat succeeding 
crops to piodiiK Ml iiicii ise ot \cgitatioti on clu) 
soil* but lint vuHi n nt to pi) the cvpciise to )>i henehcial 
to flaa on pool div ‘^uids Imd to bi ptituiilariv idiptcd 
to clovei 111 all <lr) soils,oi iitii on MCt sod^inadi) scabOii 
and to liaic no tiUcl la Oh vicinity of the sea 

0/ CofnpoUs 

^hesi Mi Young cnnsnleis in the same light with dung- Compo*u 
hdlb he IS ol opinirMi* th it the inatciids composing them 
would prodiKi it It ist i 1 1( not supcuor eflcct when ap¬ 
plied to the land diici tl) 


\\ 


0 H the Formattmi o/ (he It inter heaf i/ud, and oj Lettvti 

By^lr> AOKEblBULTSON 


loMi ^KI^OLbO^ 


SIR, 


Your obligiDg notice of my foimer paper* li*s embok 
dened me, to trouble you again There is uo pact^e plant nut >pt known 
or tiee inoie vanous m its foiinalioii, an^ id its cunse- 
quences more astouishing, than tiie gemno, or M Id kpitc 

of 





«hiri 
ire tQrm«d 


f1ii« epperent 
eii di'tvit hi»^ 
very e^ily 
keda 


Bud* of three 
hiAu# 


maitfOH 0? T«B miiTn ttii^ BO 0 

0 f the iibiittiee of « ^ Gre v 4>iit menj othmi^ 

real me le noty«l;>frA«^ kao«n So defertire >itrt our roag« 
nifviug or /W tmtt ^ impo^Rible t to lender an 

cpakeo>iret lumiuoui ahd c » ihdt we cannot wonder 
they did not atteinpL to eearcii f nher into the lonnation of 
tho bod for iheie i» hardly an) •tud\, ttut lequiieb the o)> 
jettb being bo umoh mugnihed* itnd o\ «ke iiierimeni lO 
eJeaifv delimiud What fol I oli«r the result ol 
many «turl), *«iU« it 'itgtraUstn Jidente, i. 
With t I '>st tSoioiigh • jutiLtioci (li i truth loi hi't 
trusted wholU *0 rrj own ^ r v sun tbi ii*vi** 
lAtub on wh ch } Jir<i loitnded *> ' 1 n t )d diawn fiom 
them the same tonclu'**''* • which* ^h fr<un thup no- 
Ti)t\ ihei m i> rpiiw I on lart ei j» mu latiori in very 
jfovvg bud:> and ^ aici »o mi give lonin tinn 

ThiK o|miimi ie, * That leases are lounecl or w men by the 
** ves5»lsor <ottoiu that ii generally bup|>c>^cd by Imm uiisti 
** |jUced tin re <0 defend the bpd fr<ini the s»>irUMs of 
winti r Ihit these Vinc'U aie t contiinuHon nl tin 
of the bark end inner baik m the stern of the plint 
•^Thit tlivse TCsstU compose tli vvumi** inlcjlactntp 
bi iiu hrs of the leaf, which ai vonn niu 1 u tlie coh- 
*Mentr ited and thickened jtiK ol i‘ •*! bok, which 
** form the pubiilnm of ** leaf * 

1 hi ir itb of this as ilionis si» t'^n v c issictini; le- 
ry oaily hiid alieu < ,i mov hit hs^ioiln ^hm 
thc^e itbselh H ' I tou vV n 4,tnen c himI i i ihe uat ot 

them loputir n ' n ehuH o kevptk*! ^ulsuJe aarin 

lb at>a)nit natuu fo • nst re iroi 1 slmd hi ^in a itli 

the aiutonn ol tl id Irom luhist ajipearanci, which 
wdl explain the who<e pnaeas, as fa< as constant attention 
could gjye me an uibi^ht into it 1 he gi miiia oi bud grows 
on theexiremitv of the voun^ hi inches It is a hmoll round 
or I oiritfd body » and la fixed on the y oung shoot, and along 
the branches nn a bort of bruket There are three sorts 
The leaf bud, (bt flower hiid end the ]eif and flowei bud, 
ft lathe leaf bud atone 1 mean here to diHseet for their na« 
tareo are totallv diflerenf, as are the purposes for whwh they 
are intetded. As I look od the Inf bud to be formed 



foanArioji or tvs wiMru uir BuOk. 

wholly of the bark and inner bark» lo the flower bvd 
U a cooapoutioD of every part and ^luce of iht tree 

The leaf bad it geocralty smaller than the othei two, la Tb« Inf hud 
itt first state it consists of two or Uiree scales, enclosing a 
parcel of vessels which ha>e the appearance of a coaise 
kind of cotton, very moist, but when drawn out« and placed 
ID the solar microsco|ie, they nhow tlumseUes to be merely 
the vessels of tl Dark and imici baik cloiigati d and curling 
up in various forms 1 lu v iic innierally ot Uirec ti, like 
th^' oaik, & First (.1 • ' ii ' on thu k ones that ap- 
Oiur ti> grow fjom the ^iss K of the iiiuii bark, and 

through a hich tlu thicl iiu ' | ' it Htth this dif* 

fcrencc, that Uit hoks ju not ihtr< ilm then are two 
smaller sizid i^^scU, tint ivutU ic,«>emhle the sroaller ves» 
selsof the hirk 1 ht ioin« 1 1 iii^c ttcr found to be the 
t'lidnb of tl e Itivis, the I Utir the inlciluciug of thesmaU 
In visbik «ii() I hm bO ofun tikinaleif and dissctted it 
ict^inpiK it aith tin vtb^els which 1 the mxt winter found 
in the kui bud ot the sitnc tiet, th it 1 cannot but feel the 



r^ost ihorovgh com tiUorttXh^i 1 have in tie traced itson« 

lu th' u^'h c< rt i»nl) much < ularged m the faU grown leaf 
n e paouUtm r>1 iln ]i 01 that which ties between the 
V *9el«, lb [us 1 1)1 e befnu ud,) com|M>8ed of that thick 
juivC which r i;is iii ilu haik 0 ^ inner baik of the tree,and 
IS to bi foJiid in lO othi I |>ri* It difli essentially from 
ip, and h c 11 lea Uic blood of the tree, as itpOM 
s pel L r MitiMb lb gum in one, rf»>ii in another, 

Oil in a third I ''>itiin&^ to )i intan ol tin plant Whe« 

ther it flons both ^orwrtd md tetngradt 1 have not yet 

been able to discovci uid<cd, finding ihc subject in the 

hands of a gentleman of vuch ibihti**s <is Mr Knight, I mj Ka>{b( 

waited hi^ decision but that the gieitcst part is taken up 

in^rming the leaca I feel the most peifcct conviction 

The pabulum of the U it, the vessels are arranged and 

crossed, grows 6vcr lu bladders, making alternate iavers with 

the scnaller pipes, and with tlie branches of tlie leaf But 

1 have found, and shall give, many specimenB befisre this part 

of the process is begun 


I know not any tree that gives a more conyiQ»g proof p^rmtiMn of 
of ibo laenner of formtuf leavgi lu the bud than m bon^ <hs ^ tbe 

CbtrtDUt 
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but it should be tuken in XoveuDber or Deretn* 
bfr Several didrrent midnliB mi\ be laken at ano( from 
the same leaf bud, with an tnnumerablt^ number of Btlktri 
exticmelv tine, fabteued, or ^ro«in> up tjrh ^dethe 
mull ill \\ ben th( se hut e interl tri d t ich other shfRciently^ 
the pabulum ^itl bt^iu to glow over tinm, in small bUd- 
ders full ol a wateiy |uicc Ihe ne\t pi or ms is the 
ye^sLl iiossn^ ovei them, and tiuu inuihti row nt blad- 
dcr'« lhj> cominiiiiu> till tin U tf is at Us projur thickness 
Th( l(d\rs thus formed lU vti^ small, but uhen c ite their 
shape It codipIcUd, i1k} the »coiitMMu i^rowiuy ill togith«r 
A Hrawmer will so iiiu< h bttrer npl mi thra tliHii aiiv de- 
srnption, th it t shuM beg bate to reli i lo tiu sketch ot the 
several '•pnuuras of bt^n r mg oi half lormcd leates taken 
ou( ot ihe buds ot \ tuouv tiM<» 

U he I the havis ire lur completed, tli< rolling and 
fobling Inguis i uhtiee tins its peiul i mode ol airang- 
iii^ iUUivt«»inthi bud, as Uiiitieu> beiutiull^ evempli- 
tii souH double tl i u katintd iht ii toll ihi tn louad one 
midMb, '‘OiiM loiMid ‘»i\ci ibe ich ol ninth Ins it> onn mid* 
dU ve''*el • muiic plait vomc fold thebaf lie ta*ict) is 
piodiL,M)iis bi t It must not l>e suppOMd, thii once is sui- 
fjin nt lot oinpkte till Iba^ebul Uu moalUkOiout,h 

rom \i tuin, that it lepi lUd ^cvci il tiiin , uninc rbi d aU tht 
wiiilc m the glutinous lii|Uoi, that iiui'« in tIu U4«rk, uid 
io] ms %k\i paOtilnm Duiiii^ llt^ air iiiiumiil, thi pu^suic 
ot tin ltate*>Tsvn\ gnat ind it is this mil c nilling, 
tint (1 mr>lete» thtni, Tot il a leit jstikm lioiii the body 
biloH this process, ii mil b like i putt of clolli lulomt 
IS dicssid lhat IS, mth ill lilt ends uid k< ots lo it, IhuB 


the bnk ot the kti ctill he ot>scui«*d by the ends of 
VcsmIs, n luh aieat last lU rubbed ot), tiiC liuir^ excepted^ 
which rem nn to man) pi luU 

foim txftn ftf 1 he nest prcHiss is tl c forming the edges of the Unxrs, 

theeatp-ot ihc most tiiMons and tht most beautiful ot all Hit bud. 
lea* • 

if ii^kened^ mil ippearlull ot ihit glutinous liquoi, and the 

leixes folded accoidmir to the older to which they belong 

Take out out of then , and the edges, folded as it is, will 

asiiibit a perfect double row of bubblea following the scoU 

lopof^tbe letf'a ed^e, aud appeetfBgosif set with balliantt 

1 hardl) 



FOUMitfOTV OF m WfNttS XtXt FOB, 


^97 

I hardly Ivnowo Tnor? admuable spectnrk in the mtcios^pe) 
tt reijuirca but tnflnif* poweiA to bhow it 

1 he loat process^ and oompietioD ol the leaf, ib the form* t ormation of 
mg of the ports Whether it i*>, that the tounp leaf bein^ 
thicKei Add more huiiv tlmn U isaluiwurditlie |K>rt^Brt cb« 
scured and hidden, oi that the upper net groHb lasU 1 cun^ 
not say, but in tlie uinu) hund cd louuiug k ncs 1 haie ex* 

|>OBed to ih* so^ar m croKOpt, I haie nt ter o ite been able to 
iiGw the pnies, 18 1 hdicoiten dout after the k ikb had<.om« 

{detely c|uUt< d tht bud I iiiu>t tiotfor<;et to mention,tint ^^Q ^ 

theie ire tao Aort^of pore^ in i)u kaf, tin tn;;coiies ire 

thobe which receive tin di w diop^ and Min tin sm dlti ute 

those which Appear m the dav out tfn oxigen, nnd at 

night to inimit thec'iihoi u I iiHutioiicd» tliat 1 hus* 

pecfeil tiuse milkier poiesol Meiclin^ i sort of uihcnsible 

perspiration, is I find, when out of ilnois, a scuif onlv to 

be seen with i uiicioscope, ind uhUi a i^l iss this stiirib to 

ribc as u itii, to hedew thi <;t iss But to pi lu in obptt in t unstunl «t 

an nnnitui lUituatim, in oide< to luduc ol its ^cictioiib, u tnjiismif 

something like pu^tin^ i hum in lKin4: into i wirio hith, to nnuulbure^ 

jud^e how f i»*t the blood flows We know not wliat on-' 

fiutural secretions we fua) ciuu in Unt conniad iu,or how 

nntch it Qii\ alter the nitiiK of the pi mt, as I sh itlshow nt 

aiutiiik linn uith le^pet 1 Id intloii» uiid ^lapes 

Ihetao cuticles of haves clilki in mosf plants for in tipper and ua« 
the under one I have hirdh ever foun«l tin lirgc pores into ^‘■fcuiKic 
whicii tl e tiew 01 run euUrs ind but hltk o\igen is given 
out alAofioin ih* undtr p irt of ninst fta cs ahiU thisjiart 
hab u number 01 vei) small ajieilate , Airtned 1 bVppObO for 
the I PI ept ion of the c i bi>iiic^i> 

I cannot but unties here how strangcia thoeonttuilKtciry is* ContraUicUorr 
count of the Uavta now genet illr receivvd i hev jre sup^ nouons 
posed to perspire I? tnueb ruoie thin a tiian wdter must 
thereioic be j lelded ficiui ci« h pore 1 hey at the hanii tune 
give out OM^i ij, ind uceivc cat I>ouh g is Is this credible, 
or lb ttuut ccmtiadictorj ^ Th'ittliey giieout oxigen in the 
day, and inhile carbonic gis in fhe taghiy t Xm rOFFiNcftf, 
and I think it lequirts but tJie himple expeitiiieut of 
keeping a plant in the window, uud examining ft wittr a 
microscope b or 10 (tmes tu a Jay, to convince a person, that 

there 
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ihtrt » oo penpiratioa worthy being; m> called. But I tat 
turn to my Bub|ect 

AeedKof^h/ ^hiU the upper and under euticlea are growings theedge 
of the leaf le completing, the bubblci generallydividtiand 
partly dry up» and horny pomta appeal id tbeu atead Wbaa 
tbiaif compietei the leaves bnrat from the bud, hut there 
ere few that will not show for a long time the manoer of ibeir 
formation, the planes for more than q month remaiQ cover* 
ed with the endh of vcs^eU. aome attached to the Icai, some 
loose and most leaver have a bunch of veiveU faitenud at 
the outside to the comer oi each bide ub 
The vebseU of thi ieoiOb (I mean tliose confined with¬ 
in the midnba and side nbs of the leal) ore of tao sorts, 
lAe sptial and nourtshiug *e$sih The ipiial veasel is that 
eoiLserew wim» that siinoundi the two hut rows of the bap 
voshU (lb [»haUi»how when i deHcuhetltodivMion into which 
thi. stem aliould, I cot^cups be para tad) The nouri»ljing 

vesbelb ato the only p irt foimeil of the wood, and convey the 
sup oecmiry for the support of the leaf, and run on e ich 
bide of the bpMil oiiea, nlnch ^rc generally duiclcd into 
lltUe hundlrbof i, fi,or7H.U It ib impossible for an} de¬ 
lineation to be more exact, tlian that given tn the Fhil 1 raiib 
by Mr Knight, ot the entrance of these vessels into the midU 
nb o( tlie leaf 1 hot these vpir ds vessels are the cau&e of 
motion in leavts, and that the) are perfectly solid aud luca* 
pableof carrying moisture, i ho|>e to prove la ni} next letter 
Maoy leaves have a uuQibei ol hairs fastened to the under 
cuticle of the leaf, and some to the upper On the latter 
(bey appear de^^igued to divide the ram drop to the sue ol the 
pore it IS btted for, and tliose at the back of the leaf seem 
lutended to guard U from moisture, that the wet might 
not prevent the eutrauce of the caiboiiic gas at night, 
which it probably would do, without this precaution, 
by resting on tOe upertuies But it is watching oatuie m 
Why ]ry9n ]|^|i Q^tuial sut<, lhaC her lews ore to be undei stood When 
uiIiU LlovvswitJi violuice, tlie leaver lain their backs to 

^au tba wtfid, and when the suu shmes, they piescnt their 

face to It gii irdiug by die hrst uieaiis the oxigeu from dis- 
fSrsiugfWi laiUt lattei cisc piocunng a gicaUr quantity, 
Iroiu tba heat oi the suit sbiiuog ou the leuvea When the 

leaves 


Ifotm 
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m TfiT >ODnf(,t}>^v ort prfffd togvtberi tHeir back* 
exposed to tWheat, prohebly 1o dry them* and clear the 
pores Ibr the reception of the carbonic git, und u youD|p 
learn give out hardly any oxigen^ the shade in whiih tbo 
other side it immerted it of liHle consequence 

To prove* that informing the leaf I ha VP given it no fiaturest ^ 

but what it really possesae^, I nhull finish b) showing *ill the the leaf 
parta of a full ^rooa leaf The colour of leaves it not to be 
found m their substanr<, but in the liquid with which it it 
filled Thi darkest c;^eeti leof that rtu bt laien^ hai a per- 
fict white rnticU* both a/ioie and hehtt tl In this cuticle 
are the pores It is rathii a thukei net below thhn almve, 
but not enongh tu ai count lor the didiiencc of the tints» 
but the undei ont Iks not iieur so close to the pabulum of 
the leaf aa the upper oue» whuh may account for the cch 
lour not piercing so much through When these two nets 
are taken ofti the pibulom of /he leaf appears U form* 
ed of little bladdeii, hlltd with a daiL green hqnid, and in* 
tetlaced with veaseU Take this oH* ami a bed ol larger 
vtsaeK presoita itnli • then a io’ieition ol bhddcri, 
which IS lo 1 l 01 ^ed b) the largei lines uf the leaf* and theu 
a bed of bludders repeated, ahuh the niiilerentielc covers 
Though the bUddeis difter in size and eoiour in diflprent 
Icaies, and in thiekniss also, }et thegcoeial in ingcuienlis 
the same 1 mean not however to include either the Jirs^ 
the graueSy or those graag baiet ot carl} spring* tlie ms* 
cioc UK, sno^vdrop, which ar** all ol a diliereut niture* 
as 1 shall show hi c ikler 

1 (Siinot quit the Mubjeet i ilhnut adverting to the diffeN 
ent sor s ok li in a, t*iat a c found on the back ind (lee ol the 
leaf 1 have biloie mecitioued some on the foruier part, iii* 
tended to pre»eire the dryness, but on the (ace ol the Uaf 
there appear niten many hlted with uioistun, a^ a kind of 
FPsfivoir for the cuticle, and these nre replete or not, at* 
coiding lotht dimness of the atmosphere 

Ihere is alao an inDUtnerable multitude of tbingii, that 
are ti uly pausite pi ints, that grow on leaves* foi ming groves p^n^uicJ 
aud orchards for the vaiious tribes of losicU, that live sod 
breed under them Asl do not with to mix tiu. dilTerent sub* 
jecti* I shall conclude this letter* but meao to trouble you 

with 
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It tilt srfVAL KAU^TW^ 

With Another no tht of »rth« 

out o^Mth I cinoot wdl’^i^Wn the 

1 hero meSe with respect lie thfe muuon aodj^MPW^*^ 
iSen.of vlant-, or lh« H»t ‘rf 

trei y kind h«»e $q t»t« ,• iT^dy whifch w^ajM^W^of 
*very momi nt of layAtmt. dud from wbi<h 
l^ny iiaefitl Iviiite* ^ ' 

The tnwtake made by wy’dinscMnj «yfettm^1>0'*ent 
to Mr I hvi MA you irto on ertw It t» MntfJkgnw Ib- 
b*t«in, who hM ^ honcur ofbciqg your (forreipoiideitt. 

D«r'€Hr, 

^ Your obliged (ervoati 


Bilkvew, Juue 8. 


A IBB£TS0N 


Exphttalion ^the flgitre$ 

»*pl«T>a..r,u Plate VII, fiir 1 . 9 , 3,4 Commencement of the growtli 
(f III* pui» of bfl't', eislnbited in different »lagee a,fl,«,«, the midrib 

b,b,b, the young vi.»el» apjKaniu; bWe totton c, e, the 
smrttl ntivt-i d, ih. em-ilUi ^tseel# cioeemg tidi other 
Fig 4 1 lit lorroation ot the pabulum e, f, the hnc 
Tisstls glowing up eu. h tide of the mtdiib J, the pabu- 

lum 

Fig 5 Leif-bud of tb» limetrre 

Fig b l^af-bud of the horst diestnut about January 
Figs 7. S, and, 0 , with some otliere, belong to two pipers, 
vbiLh will uppi ' u'-’st lUonUi 
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4 Letter on a Canal la the Medulla Spuahs o/som Quadru^ 
perft Lio Litut/tomih Wiluam bLWfcl.L, fo Eve- 

EAUD IloMI , t-tll f.£b* 


SIR, 


Csnnt «n tbe 


i^CCOHDlNC to jour renbest, I send you an account 
ftf the ioels 1 htn ascertained, respectiug a canal 1 disco- 


Phxlov Tmiw f« 1800 , Pin 1 p 146 
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Vere^a As you 180 », la the *t>ina]i« of the horet, 

bdlcriiit aheept hog, and tboald it aiipear to >oa 

deaercmg <tf ^ean^ kid before ^e ftoj'a) Society, 1 shall 
mjratatf pa i tefo toriy ohbged, by bcneg «IC(| «A honour con* 
ferred upeneM.'' ' v 

UpM trading A« «x^ Tuntrutle of'the braio, which cor* enmmiiiiicaV 
rctpmda tb the Siarth la the bunuqi Mtbjcct, to m cppa- >{<t w'ii> oi|«i^ 
tenmwstiMr w c^ftin««,icnptontig i perc«v€d the 
uppesmoe of a ci^lg by a d>i^ coarie into 

the oentre of the tpinol marroww To ajMterUin aith ic* 
cur*^ vhethsF etidi fttructvto esiited thioutjhout lU «hole 
leogth* I made Mttioiia of the spioal marrow at diffaront 
diitantoi fVoai the bram* Md fomid that each divided por- 
tioo exhibited an onfice with a dmnieter ^uflicieut to edimt 

9 

a large iiaed pin i from which a small quantity of trani* 

parent colourltes Suid iMUcd> like that contomed m tlie mti rontiminf 

ventiicles of the bram Ihe tmial is lined by a merobune ^ 

resembling the tonica araclmoideap and is iituute alxm 

the tiHSure of the medulla, being separated bj amidullary 

lajer it is most easily distioguislicd wheic tin Urge nervrs 

are gnen off in the bend ot the mck and sat lum, imper* 

eeptibl) terminating in thecauda cquini 

Having satidartoniy ascert nnid tU cxivloocc tlnun^h tbr \ rr m o\ 3ip 
whole length of the spiiial mariow, ms ui\l obj^cww'^. to 
discover whether it was a contiouixl tube irotn one t \lit mity gptu ii'\ni^r 
to the other this was most decided!} proved, bv <S\idn>g 
the spinal mirrow through the middU, and pouiing nirr** 
curjinto the onficc where the canal» is cut acioss, it passed 
in a small stream with eijui! fanlit) towards the biain (into 
which it entered], or iii a cootrar) direction to where the 
spinal marrow terminates 

By many similar experiments, I hue since proicd, tliata Tm fluid nw 
free communication of the limpid fluid, which the canal ^ 
contains, is kept up between the brain and whole extent of I’b/bt” 
spinal marrow I faaie consulted the mo^t celebrated au^ 
thors on comparative anatomy, but do not fiod any sileh 
structure of those parts desenbed, and as^t i» not known to 
you, I may presume, that it has not been befora taken 
notice of , 1 have thc^bonoor to be, 

Sir, your obedient fiuthfriT aorya&t, 
y^erwarjf Cotfegr, iVb? s6,1800, WM» SXBTBLL. 
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#» tin Alterntmt thtu Aitani ffsUr produte m J7eM« 

5/r C L BsRTnoLLBT* 


Beef b6i)f4 in 
water r^pe^t* 
edl)', «d 

the aciioii 

of air, 


ajide^amboil 

nd 


Hill done re 

peeled ly 

Aciulu 


X Boiled some beef, renewing the water from time to 
till the water no longer nfTonled a precipitate with tanmn 
I then lu^pendcd it in a rvlinder tilled with atmo- 
spheuc an, which reatetl on a plate filled with water After a 
few da}a the oxigen w is found to be conrerted into cnibo* 
me acid the intcnoi of tht* Iinder was filltd with n putrid 
•mell the beef, tubjtfted to ebullitionj again afforded a 
prett} ropiouH preopitii* with tanmn the boiling was re* 
pcateil, till tannin (oasidto rtmler the water turbid and 
the beef, having almost entirel) lost its tmell, was replaced 
in the same apparatus 

The operation «is lepeated several times^ and the foU 
lowing were the results 

TIk ulteiation of the atmospheiie air, and the einission of 
the putrid smill, giadually b1 ickened thi quantity ot ge- 
latiiK luimefi proqiessivcly dimimshed the water on 
whuh the \iss<) rested gase but slight indications of om- 
fnouitt throng] out the wnok process when I terminated it| 
no putrid w is patceplible, but a snietl resembling 


Beef end 
cheese se| i- 
tsuly distUled 


that ol cluiM. Hill til fact the atum il substance, which 
stnndv utiiiiiil iin libroas ippt'araiice, had not only the 
inn II, hut piiciscU the tisle of old cheese 

1 distilled Ki.|>a‘aUl} equal weights of beef and Grnyere 
cliusL, emploMU/ two ^loss bodies, each of which cominu^ 
niratcd with a tube oiieuiog uudci water The operation 
w IS 10 idurtid so IS to decompo^ the two substances as far 
as pOMibU, ind retain ill the ammonia, that was evoUed 
L<k« immoiiu On comp iiiii^ tlu qu iniitics of ammonia, that afiorded by 

the cheese w is to thit of (he beef oearU as )9 to 24 
whence it appearb, that a distinguishing characten»tic of 
the caseous substance is to contain less nitrogen than 
flesh. 


trORi ihe 
e1uri»c 


* Joumslds Phfit^aa, Vsb LX7, p 466 
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If aoy inference reay bo drann froin expentuenU %o lu- Conclunoi^ 
complete 08 the precedingi it would appear 

1 limt the gelatine obHinabk Irom an animal ^uli-GcUtine net 
Atance does not exist completel) formed in it, 
when this substance has been exhaunUd by the action ofiuuces 
water, more may be ioimed by the action ot the air, the 
exigen of which combines with the carbon, while a portion 
of the substance, that was before solid, becomes geluti* 
nous, 18 a solid pari of a vegetable becomes solid by the ac* 
tion of the uir 


It must be remarked how tier, that the property of pre** Tn tim ^ffbcti 
cipitating with tinniu bt longs to substances, that have ver) 
different qualities m other respects 1 havt found, that the 
decoctioo of Gruyere cheese formed a copious precipitate 
with tannin 


E That uitrogcn enters into the conipostiion of the pti* Fuind 
trid gas, forming no doubt wjtli hJdro^e^ a combination 
less stable thin ammonia, or perhaps taking an iiiteimediate 
state, but, when its proportion is diminished to a ceitain 
degree, U is more strmiglv ret lined b\ the substance, and 
ceases to produce putrid gas llns siibstune, winch is 
characterised b) the pntnd smell, appears to be rather a 
iwry evaporable compound, that iinitis with all gasses, like 
other elastic vapours, than a permanent gas 
3 Since the caseous part has Ics iiitiogen than most nsb 

otlier animal substances, we mi} roiqcctun, that this part 
become^ more and more auim ilucd diiiing hie, acquiiing a 
greater proportion of nitrogen and ludrogeit, which may be 
explained by the more intimate combination of the oxigea 
and hidrogen, that enter into its composition, and by the 
aeporation of carbon in the act of respiiuUon, sotimt the 
last term cf chemical action danog life n> the production of Urcs 
wree, agreeably to the opinion of Mr Fourcroy* 


* Syit dsiCooaolsi,Cluffl torn ID, p 105, or£n|luhsd X/ 
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Anali/un of a ^cht\t m th^ Fnitrout of Chetl>0Hfg^ 

from the I natotto,it tnath in BonoparU Horbonr By 

Mr ^tinc Cnf;inctr^ 

rj. »riUU, ijkI in ^mill in tins 

rmk Ills iU llir 4 ^iikUih ol ihc pnmituc foimitjon It 
i« ui d iliH} rtt^n vu\ li ^ tin gu<i>Ui<*ss 'ind lusiic 

tii tiU, tlnvn^li III n >4 iy di^iil <a^icc Itstevtiin 
incl ( niiiititiiiU nt lifili of qunt7» djb- 

6 «DUiuk(l IntwMti Its Uiiiiiiei ML mmI’Ic to the naked t}< 
Some I )\( «il imimlid li Ktuu, ind lu (Holnbly filcUp a 
\ic inn uiH|Ui->tuin^bl) hti>^(vcr foii^^idcr it is of mtcirne* 
djvU. foim^ition irom iK situitni In firt Mi DcstrftiU 
his ohbcntd» tint It (onlains hUxk^ el };Mnitc» fr<'qunitU 
pipttj large and ronidid, uid that it nUmutib tvitli in* 
citiit brccua^ ticll «1mrii.l(.ruc<)) talk\ and ur^illtccous 
•Chtbtb, 

It uonid Iia^e Item impossible to ^cpaiatc t)ic<]tmt? 
iDixid vtifh il, tvlmtncr p\iiix utu likni B(vides» thr 
person isho smt it to the laboi itorj dtbii d, tint it bliould 
be an il}M.d is it ivas 

flic gi minus [77 gn] ncic fused with double their 
freight of c ntstic potnsh, dissolved in puM fTiurmtic icuh 
evflporitcd to drviu s and ihc ^ilr\ bopai ded The liquof 
Ixing fiUirid* md hstid aith sulpbnnc and and sulphur¬ 
etted hidrogen^ givi iiopriripitatc Hidrosulplftirotof am- 
woiiM farmed m it u bl ick precipitate Being filtered, ox¬ 
alate of imnimi 1 nth ramd pouied into the liquor, scarcely 
nud^rid it tnihid » ind ivotaeh pucipitatod a amall qnan^ 
titv nt uii^msii lit «ulpituKta having been rLdi<i$olyed 
III nitrouiuit die HtuI tin a hole u as precipitated alruh by 
aatni tud cirliouUt ot potash ISothing rimamed m the 
hquoi, wlmdi piovi d iht alise w e uf manganese Laatl} the 
alumuieuud umi wtic^ep^irat^J b) cauatic )>otash 


The 
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The resttlu of the different operations were 


Silox •• 

■ • •• •« 

Alumine 

n 

Oxide of irou 

• d 

Magnesia * 

g 

Lime [at most) 

» « » * 1 


consequently there ^as a loss of 9 percent 1 knew m* Great 
deed»that the whole ot the silex was not tollected^ but^> 
what itj>{|lit be tUjqKised to have been left was lai iiom an* 
tweiing tu this dtbciency 

Accordingly 1 took ene hundred dccig of the substance wttu sapsll 
reduced to powder, and calcined them stioiigl) lu a pUtina 1 ^ 
crucible ibe\ lo^t d dec »and werealii^litly agglutinated 
bi\ btill remained to be accounUd lor, and, su^peitiug the 
pre^eclcc of au alksh, 1 sought lur it after Mi Oavj'» aie« 
thod * 

5 gT9 were fused in a si leer crucible with 10 of boiaciC Second ansly- 
acid The whole was diluted m water, muriatic acid was ^ 
added in excess, u was esajKirated to dr} n^t, au excels of 
aad was added airesh • and the silex was «^cparated by bitra- 
tion The liquor, when buffitietitly evapoiated, deposited a 
great deal of boracic acid, which was removed The whole 
was then precipitated by carbonate of acumoina, boiled, aad 
filtered The liquor, leudered again ac«d, and evdpointed 
to a petliclei deposited boracic aad, which was reuio^ 
and, the evaporation being continued, tberesiduum aas cal¬ 
cined, to dnve off the ammouiacal salts What remained 
stiU contained boracic acid, and, whatever precautions were 
taken, it was impossible to separate it by evaporation Hence 
this method, thoo^ very ccufenieiit for detecting the pre- sdspied to s^ 
sence of au alkali, appears to me not well calcuUfed f<>P qu^uiy i 
finding Its proportion Into the liquor, reduced tq a few siksii 
grammes, munate of platina was ponred, wbubOccasioned 
A considerable precipitate, that was found to be the triple 
muriate of platma and potash, as will be related to the third 
anal} sit, that was made of the same schist, ^ ^ 

VoL XXUI«—Ave X809« X Thu 
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This was iindntaVon Tor the purpose of fiudiog the f|uan« 
tit} of the potash, the prcscnrL of which wae certon), and 
oi the bilcx» which hul not \mo obtained with certaint} 

T1 44ija1y^i )0 gi un [154 ) ol the fo^^sil we^eLqH a long tune at 

a ml it with hvf tinns then weight of cauatic birytea 
riic inixtuif }>avni^ gionii pms, it was diluted with watti 
anil pun rnuiidlicniul Bimi, evaporated to dryness, the 
^dex. w IS coliiit<d It uii^hrd 7 gr It w is fused again 
with fKitdsh, nifl diluted in water and a httle sulphunt acid 
I h( II witb i usidunm oi (i 4 ol o gi »to which rouri ite of 
sdvci la lie 1 \ii>Ut colour It wa» htatid red hot wuli car* 
brniatc of polish, ohI uunhed with dl^*l^cd water 'Ihe 
iKpiorcoiU tniidsiilplimic niid Great paitof the residuum 
dissoUid 111 iimiiitii icut U contaimd baiytes uid siUcr 
The 0 4 of I ,,1 then toil consisted ot barytes, muriate ot 
silver, and i htiU sdts, •^thatwema) rci Won the whole of 
the s'lUv It 7 I L^i 

The hu}ti» w 1 % pucipitated from the muriatic solution 
by sulphuric u id, tin c iitln, and oxide ot non, by carbo- 
uaU of untiiomi Ihc liltered hquoi liacing been evupi^ 
rated to lUyncsS i ubidiium wasobUiued, wliieli, beingcaU 
cined with sulpliuiic icid, was reduced to 0 65 of a b' It 
was icitusohcd in i \eiy small quantity of water, and con- 
centiatid muriate of platin i was added to the solution A 
precipitate took place, which was eollected he superna¬ 
tant Inpior, ill comport h\ hidrosulphuret of aniiuoniaf 
filtered, iind evaporatul aftexh, lift a residuum of 0 $ of a 
gr , consisting entirely oi lane and magiusM Ihc least 
tract ot soda was oot to be lound Ihere lemmucd then 
0 45 oi *(ulphate of (>otixh, contaimiig about 0 of alkab* 

Method ofuis 1 satisfied mjself, that the buis of this sulphate was pot* 

^ couccnient method, which Mr Descotils has 
pUinuu tb made public, luid which aerces immediate^ to distinguish 
I' triple luuiiale of pUtini md potash irom that of plutina 

inuuia md atninoni i It loiisi^t*! 11 boihu^Uie precipitate in mtro- 
muriatic acid It it be thi ainmouneal salt, it is decom* 
poseil, the luimonM i« lurued, and the platina dissolved. 
On the coutrurs, it it be the liisiile with potash, it remains 
imtouelied, unless tue quantity ol the liquor be too great, 
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in which rase it dissolves, bat reappears eiitirelf by eiapo* 
ratiou 

From the et pen menu that hare been descnbed it appears^ Component 
that the sdiut aoalj&ed coutaina 


Silex 
Alumme 
Oxide or iron 
Mu^ne»ia • 
Lime (It most) 
Potuih 
Waltr • 


71 

16 

3 

8 

0 1 
23 
3 


99 

Lost • • « 1 

too 

Tt I* possible* tli it the potash tound lu thi^ schi»t comes The i^otaOi 
fiom the feldspar* winch I suspect to be m it it would bt 
int«Ji.sUi]^ to dscertaiiif ivh< tlier the alkaii be umerent ta 
the rock* )>> the aiial)s*s of u more homojjeueoua frai^nieiit 


XIX 


3U(kaft of renitnn^ eowmoa Alum at ^od for Dytxn^ as 
XoffiiTR Alum, by 3Ir bccuf n> Cot re^nJtmg Atcmber of 
ihf InsiKutc^ 

*X^O the means that have been suggested for improving Method of 
common uloni* by frcciog it Irom the iron it contains* Mr 
Seguitj has added a new one* founded on the different so* 
lability 0 t pure alum and alum conUroinated with iron 
He dissolves sixteen parts of couunon aiatn in tweiit)«fotir 
parts of water* crytUUues, and thus obtains fourteen parta 
of alum equal to the Roman* and two nearly equal to that 
of Liege 

This process might be emplo>ed m the manufacture of May be 
the alum, so os to obtain at hrst an alum worth one third more ^ 

AUf^tUrSa 

than ID lU impure state 
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Mr D<Umt>r«» {M*)petiu1 a^cretarv» hat an ana** 
1)118 uf llif* laKnnrb ttf nnthfm'itu a1 diviMon of the cla<«a 
of m-ittKcnnlu il and ph)sfci 1 ten mes for the 3 'ear I 8 O 7 , of 
ivhjoh the following ii a biief ncount 

Mr Tlurckhardt has proposed a mode of fonstmcting 
tclobCopfa, whuh be eonc<i>C 8 hiII render their use mure 
easy and convenient* thin any )it adopted Hii smaller 
mirror 19 pUne^ like NeatonN, but pljttd perpendirular to 
the axil of the large concave mirror, ind at half tti focil 
diitaoce In this place the lecUon of the n fleeted cone of 


light iH a circlei the diameter of which ih ]uit half that of 
the large mirror Accordingly the imall mirror intercept! 
a fomth of the direct ri>e*hutMr Kiirckhardt compeii* 
lates tlui loss, by increoiing tlie dimeuiiom of the large 
iDirmr a litt'e The cone Ihni mterrepted Ukea an in* 
yerted direction» and the rays* instead of proceeding to 
their fee 111 behind the small minor, unite at an equal dii* 
taoci 111 fioht of it, passing through m aperture in the cen« 
tre of the large mirror The telescope, thus reduced to 
half il* length* will hai( four tiinn as much light as a com* 
ition icflecCiikg teh scope ol tlie ^anie length Many ob¬ 


jections weie mode U this construction, which Mr B an« 
swered* and it w is agreed* that one should be made for 
tnal 


lardi^cJKU Thc a«tionoincr«, who have UUly nieasiiied the mendian 
line between Dun kill and Baiceloiia, base employed Bor- 
da*i circle to determine the time for correcting their clocks 
The) pu 111 me, that in an interval ot four or use miantcSp 
during wIikIi tour nr ii\ observations m <) be taken, the a>- 
titudr of the suit 01 a star inert ise& aith sufficient uni- 
tonnits ill pioportioii to the interval, so that a mean be- 
tweep the clxm Jlious ma) be taken* and emplo>ed »nfelj 
at a single observation 

f(>fmola/or Mn DeUoibre and Mr Buickhardt give several useful 
al(iuidr> lormvhe for taking altitudes of the stars, and likewise the 


iDoon» 
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Viooni with pr€i,i9ion Mr B hkewne proposes a new me* 
tho(] of determmfRi; the nioo?)*^ node 


Ml Biot» before his hr^t journe) iiilo Spam, had deter* Refnetion of 
mined by mce experiments the lefractmg power of the |phtre"tK« 
and of gasses, which he found to differ \eiy little fiom what 1 cie«i by 
Mr Delambre had laleried from lub astronomical obser* 

pour 

vations combined with those of Mr Piazzi It i« well 


known, that refraction v ini» with the btate and temperature 
of the atmosphert, and istrniiomers have long applied two 
coirectionKi one from the height of the biroiuttcr, the other 
from that of the thermoiiuter Since the introduction of 


the hygroRieur, it h i» Ik mi qiuatioinil whether this ought 
not to be emploved foi u thud correction During near a 
tnootli, thit Mr Uelambrc ap<iit m the steeple of Bois* 
commuii, at a time wlun scviie fiosS mote than once sue* 


ceeded ver) damp 111 he emleavouicd to asccit an, whe* 
ther tlic variation ol the h);,rometei wcie aUendul witliaiiy 
change in teiicstiial icfractioii, uid found iiut the l(.a»t in¬ 
dication ot such j ehin^e Mr Laplace li id made the im¬ 
portant reni irk, that the rcfiactive poweis ot air and tho 
vapour of water, at eipial degrees of cl isticity, diBered very 
little, but the que&tion wub ot sufficient im{iortinfe in 
astronomy, tu be hmnaht to the test of duect expi riaieiits 
this Ml Biot has uridcitakeii lie fust ascertained the 


effect of vapoui alone B} means of potash ho dried the 
warm air uHlnclcd in his piiMii, while that without was load* 
ed with all the natuial moisture of the atino>>jjhere The 
pressuie oi these two a rs indicated bv a biiouicter wiUnn, 
and another without, « as not the same, the difference being 
equal to tho tension of the atino»pUeiic vupour 1 he devi¬ 
ation of the laminous ru) ui the prism then gave the refrac- 
^on produced hy tiu vapour, aud tbii never differed from 
wbat would have been produced b> ur alone at a similar 
tempeiaturc mon than a few teiitln of a second The 
mean aag 0 15 fleine Mr Biot infers, that the relVac- 


tieu produced by vapour in the atmosphere may safely be 
ocgkcted lu astrarmmv 

[Certam observations by some of the membM^of the 
Asiatic Society at Calcutta however lead, % difieient 
conclusion ] 


Mr 
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Nebuta m 
Orion 


Violfiot storms 


CoTn«r 


Mr Meksifr haii ^iven a b^utiTuI dehncation of the ne¬ 
bula lu Orion, to whii h he has added that o{ Lcgentil, aod 
another much more diffitult to pciceite> vhich he himself 
djbcovend in 177'^ 

He liAK like wist collected dl the particulars of the thun¬ 
der stortn, tint burst oser Paiia on the of October, 
1607 , uud tin not Uss e\ti loidmai) gale of wind, that o(- 
cii red the nevt diiy In the observations he has regi»ieied 
ioi fifty jeais In I nets nothing sicmlai ^o it The (hnrrh 
oi Moutivijhra was btruik by lightning duling a ^toim 
equal IV viokiii, that took place on the 3d of November 
following 

On the of October Mr Pons divcovered the comet 


Cthsr comet 


Tahirs of Ju 
pu r 411(1 Sa¬ 
turn 


AtlhcBion of 
nut 


Mesture on 
the aicriiiiaii 


it Mar^ejtks It was ihen auUial, nenr the honron, acid 
act soon aftei ihc sun It was seen a fi w dayv aftei h\ dil- 
f<uiit aatronomcr^ in i'ranti and Germ uiv, and at Mnduct 
Mr Burckhaidt Ins calnilated its orbit 
Mr UiircLhinU Ins louiid in the ai<hi\e>« of the Impe¬ 
nd OfivLFv<loi> some UMpulih^hed ob»inations ol tin 
tomit ot I 7 <M, seen it Piu b) I’ailnr PhUu He suspects 
It Is thi ^iinc as sv IS sein it hi hi Fehrnift lollnwing 
HuMiig fnniid an mi|>orlaiit obstiiition ot tin lomet of 
I07i» h< has laiiulitcd its elements aire&h, and finds its 
piiihcboii dkstani t ^11 iter than was lietoie assjgiud, whence 
he iiikis, that it could not be the aaoie with tliat at J8U5, 
whuh some had MippObed 

Ml Douvaid haa iccomplisiicd « more unpoiUnt end 
rooic generally usclul toiiectious ol the tables of 

Jiipitei and Saturn , and Mr Dfliiobrt has as nlid liiinself 
of tlie^e in the cc iptic tehUs oi Jupiler s oateluH», wiiiiliho 
has eiitirilv leconatracted, and wdt ahortiv publish 

Ihe only peiKr in pht$uo*inttthenialiis mentioDcd is 
Coui t Romford s piinUd iii our Jourual, \ ol XV , p 
iVoRj hia com am 111 call on 

Beside the Mcuioiis of thf Institute, the aecood lolame 
of tlie ** Bsse of the DciUDal Scbtem ot Measures* has 
bean published It contaiiM the renioiiider of the ob>*er- 
futiom of ftll kinds, and the ctticulolion of tli« tHai^;^ie 
from l>ua4iek to BarceloHu the bttghts of tlie signals 
gboie the iurf;icc ol the tao seas, the azimuths and ilm 

laiitudcb 
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UlitudM of the five pnmipel ^tattons Thi thud eod last 
volume IV 111 the presa 

Mr Bcrthoud, who died m Aii^avt I807i had pnbh^Ued 
a few da^8 before hiv death a i«u]»pKni( iit to his treatise on 
Timelteepersi with au account ot his leseiiche:! troin 175i 
to IB07 

Mr Betancourt presented to tlic tl us i wioiUl of a lock Lock fw 
on the same principle w that mveuted by Mr lluddle^ton 
[See JviioaU Vol IV,p lie has likewise u 

rpathematicaldiMus^iou ol the priiieipUs, on ahicli it ou|^ht 
to he constructed, so as to be. ui in abU b) the streu^h 
of one man 

Mr Laiicret las con sulci tidy e\ieud<d Mr Mongers f volutes 
theorj nfetolutes 

Mr Mains, of the coips of tm»imcrs, has deduced fiom a Pmpi|ttion of 
iiuHonu aiul ^euci il and>sis th< \anous iirciiinsUHces 
the propagation ol light, mid a solution ol the InndiincnUl 
problcQsot opt us B) athcoi) entiicl) new, founded on 

tlie piopeitics ot the intersections of a sent s of n^ht lines, 
diawii, aceordtug to a constant laie, to all tin poiiiU of a 
given suifaee, Mj Mains has deteimiiud the course of re¬ 
fracted and refleeted rae*, the intensity ot h^lit, in all 
cues, at an> gi>cii distance fiotn the luuiiiious point, and 
the place, lonii, and mignitiuJi ol iiiia>eH lie shows, 
that m <ertain cases, and with cirtaiii suilaces, nfltclion 
and refraction produce ijnage?i, that ire in ouc of tiuir 
dimensujiis, and luvertul m the other, u circutustaucc never 

before noticed*. 

The propagation and reflectiou of sound have some re-Propagttioo 


* The plane nufror, or common looking j, 1 iss m fact «bo«s oVijecU 
erset in (he perpendicular, aod mvetlcdwuh rr<vifct to tight and left 


But thi^ 16 00 what the reporter mciiis, llMiagh lie dr# not inform us, 
vhat the conairuction ef the mutor of Mr Molus is it vguld be found 
bowQ%er, Ihit a mirror, which W a sectma of a concave cjlindir, will 
represent ihc horu^ntal djmeosHA of an object the rc%tr,e of whet a 
plAfie mirror apuM do, without afftebna tae perpendicular, in other 
wonl», the spectator would ice the iniaee of bimsclf, or any oiher 0b)6Ct 
in ii| exsictljr iti the tame pesnton, e, if he stood ficmg thu object, that 
occasioned iHe image and thw no doubt is the mirror «illil 4 ed td, whidt 

i» of a kind, that 1 do Dot recoHect to have seen maatiooffi C 


Mirror iif % 
new kind 


' * Mmbhmce 
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■''*nb1incr to tho^e of li^t, but their theory i§ attvo^ed 
rnr >‘e difficult\ Abtiii %elocit) of sound ler) smalU 
It might be questiomd how far it depended on a s mple law* 
IVlessih angr and Eulec, who fiist treated this piobUin» 
p s d it It a particu i case to depend oul> ou lU dit* 
tan « m the centre of motion Mr Poisson h iKjUdt 
mcnstraiMl gnicrall)* m a ter) ingenious maiuicr, that the 
h u dla I ifii Mine tliatlliL mottmeat is piopd^atcd 
b) split.ricil uudiiUtioits with the ainit vilout) ip ctery 
di V u» * ihut the Vibration of puJli* Its situule at the 
sim mo Mt in (ht sonoious w tw an umdi with uneqiiHl 
la lir> a din^ to a law de|>ejiiJint, on the nature ot 
the inn ry a atmit and cnnsequenU)i that the inUnMty 
of the sound* whic h He|iei da uu the veloi it) of these \ihm* 
t^ons, IS thus found lohi diflerent m different paits of ihr 
soiioious «aie 1 he telocity m a given radius deceases lu 
the I it >0 o tht d amt» elitice it follows^ if tin inKnvity 
be ]»rn<>i* 10 a he s(|Ua e of tin ieliHiti* it must de* 
crei’^e ^ ihi pio oi « n t tin ^qu e td rh* distance 

(li y M> (iUrminate looU of the geiur il equaljon had 
faun found* hut the foimula of Mi Pcmssoii coinpribc an 
11 lU ndiir ah ch tnav be nhed all t!io theort ms 
lit hit« nb ned ii the geiietal cim, to whuh he Inst paid 
atUntion He af*rTwa>d tonsulub *he c tne where thire aie 
stvenl < iiiscb of a SMiiultmuous vihiaiion, hoc] without 
al^iLtiny* tfie ^cmralits of the lont* he dirornposet it bO» 
th t ilif d At «(it 1 i ts 'uis«tr to the diAtrint centies* 
a hn h h Hd^l un io ^i\e iii a nosel and ii gtnious manner the 
thtor\ of ihr leflcxion uf sound, and prodintion of eclinrs, 
and to bhoH what would take pi ice between oppositi and 
paialiti pinies By a ^'cailar nnthod lie explains what 
must octui m the far moie Hiflficult wluretb< nui'^s of 

an bet III motion is nuluded in uii eUipsoid lie dimoii* 
Strait s» that the ^ouiid* whiJi oiinmates in one of the {o<i» 
18 rtflccti d toward liu other* inakn g the angle of reflitticn 
cqu^l to fhit of incidtoie* and iulh^uing the saine laws as 
light Ihi'^e results uit (onformahfe with whai wc have 
pvTued by expeuenie of elliptical vaults* hut it was very 
difficaU to demoubtiate them inatheniatua)h» wbuh Mr* 
Poiitoo has done m a utw and ingeuious nauucr 

It 
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It hfts lorrg beeu rem trVed, th«t the observed velocity ol Veloniy ef 
#011 nd itt bopenor to what h dwlu#ed Itoid algebraic U cal« bound 
culationd It may be conceit id, that the dcnsu\ and tem* 
perature of the air have vime influcn<e in this but Mr, 

Poisson demonstrates that the\ are insnfficieut to txplam 
the observations Hoiing o immed suctessuel) the caosea 
supposed by Neiston ind othtr geometruiaiis, he find* 
t'lem iniompatibk with the results o( soinii) philosophr 
Mr Liiplnce attiihntes tbi acceleration ot sound to the 
change of teni|>ei itnic cvpiiiencid liy the pirln ks ot air 
in their condensiiion mkI Jilutitioii, svImcIi cannot fake 
plat! without a ^ucii»sive < vnUiiion and absoiption of heat. 
Cakiilation applied to thw hip<Khe»is, or utlier mcouteb* 
tabu fact, shows, from cx(m iimeiit» in.idt \$\ the Academy 


of Science bin 17ae, th it a dilat it ion or condensation of 
produceb a change of temper it me equal to a clcguc ol the 
centesnn \\ thirmnmetcr [1 ^ Fah ] 

The labour** of the phybicnl division of the cliss hate 
been aiiiltstd b\ Mr i uviei, pirpetnal sc m tan 

In Ift04 the clast had avirded a pn/c to Dmtors H*r- 
hold! and Hafn, of ( o|unhn^eii, lor a |nptr on the winter siumaU 
steep of aninnlb, and, in tn07> another to ))i S(ti*«ss, of 
Lyons Prof PiuncUe, oi Moidficllicr, his since sent a 
paper, tliat maj lunk with the best on the *>i l^t Still 
however, notwithst irnlin,; their rc^eiiihcs, iml ihoM of 
bpaUttiiram, Miu^ih, end t nlislo wc arc ignorant of the 
causes, by which certain ininnls ni clib,joMd to tins sleep, 
and not othira, as well u* of ih<i c that eii ibk tljcni to 6u« 


of 


dure this kU&pen«ioii of tin ii fut ctron 

Mr (leoffrov'S iMiUildaiic, Pi of at tin Mu eum ol Na- Cofopsrativs 
tuial Hist or), elected to biicicid the fc Mi Bioussoiiiitt, 
presented to the cl ib» snuie I raiments of a gri at wen k, which 
he has undertuken on coinpaiatuc obUology IIisobjcc*t 
IS to iniestigate more rumutcly the analogies between the 
corresponding parts of i irious ainmils with vertebrs In 
fact those paits of or guns, that are always found more or leu 
similar in number and position, notwitlistanding their dif* 
ference in sixe and use, and rontradu torineu lo all apparent 
final caubcs, must nrceseanly depend on effidootand form* 
etive causes* As (bkbe must be coauected with the pHmtry 

meant 
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Hechantsm 

^Li 


f>fgin oi U 
}a fv^hLb 


Reptile*» 


CrocQri^les 


AiAphibm 


nmfls «mp1<vyfd by oature» if we may flatter onrselm with 
ever throwing en^ hght on the ojigin of oi^nued bodieSf 
the mo%t obscure ami injstenoufi paint of natunl hiatory^ 
It Beemfl to iib the hntt aparkfr mutft be derived iiotn tbeee 
smilogn^ of stittctun 

Mr Dumc ib pro! of nuafomj at the Mtdicol School, 
n preeenttd thret papers lu the hrtt he tieUed on the me« 
chainsni of respii ition tii hshea, aud poniUri out aoiue in<* 
tertalirig sinful iiitn s InoM that from huvjug their 
yoouthb soinetsmis iflixtd to Htone&» or buried in mud or 
aand, cinnot a1»a\s use them loi witHr» are pro¬ 

vided With apeitUKtt lor ulinitting the water on ddaiing the 
cavity of the mouth, and these apeituies arc fnirushed with 
valves inUrnally, to |nevi.ut the water from returning by 
them, so that it has oo <xit but U\ the gills 
1 he second was on the mikU and tnsU ot hshis Mr D 
supposes, that the tongue, fioni the diynegs nnd hardnm 
ef Its integuments, and the constant passage oi water over 
it, must be insensible to flivoars, and that the pituitary 
membrane, not being exposed to the iid pulse of elastic va* 
poui, cniiiiot be the s<at of smell bkc. purs This tnem* 
brane therefoip he conceives to be the organ of taste 

The third is a <omp.msoQ of the various vital end animal 
functions m ihi oidcrof reptiles termed ^rrarAiem, which 
justdus its division into two himilios 

^evtrnl other papers on retddes hove been produced, 
particuUily on ^locodilts of nhah Mr Cnvierhas shown 
no less than twelve distinct spines e\ist lu the old and new 
world 

The same nstunlist has endtavonred to remove by dis¬ 
section the doul4s entertaiDid lespecting some reptiles of a 
«^gu)ar form, whuh truly dcstne the name of amphibia, 
because they bicithc both with giiU and lungs One of 
these IS the siren luceniua, mother the proteus anguinua*, 
and a third the protcos pibciformis The two loimer of these 
at least have the bkcletontoo firmly oe«ihed, and too different 
from t})os< of tifi) other reptile of their natire abodes, and 
besides their crgMir are too perfect, to admit of their beiuy 

• Sre Joi OiJ,Vol WlM^y 9t 

considexel 
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consider^ tadpoles, that have a clianj^e to vnderffo* 

The last inhabits the lake^ of Mexiccs a here it is used a» Axolotl 
food, aod re^mbl^ A^%Xek Iisjrd, except ni haviiijr 
It IS called there axolotl^ aud was braught over b) Hum* 
boldt 

Mr Btot, while emplojed to measuiiD^ an arc of the Air bUddmof 
mend Mil at the Bdhaiu Islands, thinks h( bis ohvemd,^*hea 
that part of the mtestmen of fibhes caught bv a hook and 
line at gudt depths, and draan up suddtiily, ihi<u 4 out of 
their mouths, which he attnbutis to the c\| ausion of the 
air-bladdtr He iu« likewiu ekainiaed the ntlun tif the 
air ui this bladder, and lOin d it to vary from puu t<Uio^*ii 
to a mixture ot tins gi» w th 0 oxt^in, hui he dis^ 
ioaeied ou hidrogen It apiHuredto him, that, thedi(f>er 
the tibh lived under watci, the more oxi^tu the 4ir eon* 
tamed 

Ml Juiitic IS exIeuUitig his newmitlnalof < I ui*mg lu* entomology 
sects*, wlnih is found to be more uatunl than loulel have 
been expeeud, to the diptira 

Mr Dnpuvtren, head of the onatoniical department of N<iv*«orthe 

the Medical School, ha«a shown, ihit the ronciirrtjKe ^ 

Mry in bastb- 

the nerves ot the lungs m the act of ropiration I't neces»}ii^ 
sarv to the ionvirsum uf the venous blood into uitciial 

The snenieot boUiiv h^a been Mduloiisly pursued Mr 
de Lahillaidiire has fiiushtd his Flo^a of N«w Holland 
Mr Dupetit-Thouars continues his rest ircheson the growth ^ ^ 

of vegi tables He still thinks, that tlio tri nk of trees has geublas 
the principle of its increase m the buds, and that the fibres 
composing; the annual laiers ot aoud aie ui Mime sort the 
roots of the buds, while the little midtillary thread ter* 
tninatmg each bud perfo ms the tumtions of cotyladons 
He has endeavoured to answer objections ^i<d brought fora 
ward many interesting fa<t« Amoog these lathe germina* 
tion of ihi kryth^ I he evolution of the seed of thw tree, 
whieli lb dicot) ledoAOUt, cannot be referred to ather of the 
three modes hitherto adopted Its cotTledoiv is intenor» 
and serves u abase to the pith, whuh Mr D *1 tbiuka a 
proof of the justice of bia aptoion Tbecouings of the 

• Sae Journal, VoK ICVIll p 211 
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mlloir, 




Car^A flf 


icirvTtric 

w}ltow, that ta|c^ root though deprived of their bud^» seem 
to furnish a strong objection to it, but he has found} that 
in this case little subsidiary buds are unfolded opposite 
points that were occupied by the stipules of the leaies 
There is no subject of wore geneiai iinportatiLe m the 
vegetable economy than the ongin of the carbon of plants 
Mr Crell} the celebiated chemist of FIelm^tadt* has this 
year communicated to the clu^s some expirimeutsi that 
seem to ^ive a veiv high notion of thi powti of vegetation 
He assertst that Ik has made plants gum and product seed 
in pure nuud} watciiiig them ont) with distillvcl nater, aud 
supphing them with a giviii qnui^ity of ur, in tvhich the 
carbonic and uiiist be inmost 'is nothing in proporlioii to 
the enrbon procluccxi It ih tol>c olnored liowe\cr» that* 
though thi plants w«ic iort led with a g1 he could not 
preuutthc access of the exteiiial an thiougli the sand 


yUitesopHifit 
and chennwal 

Socwiy ij( Ar 
Ciwd 


Me^sks LapUcc, (.' I Ilcithollet, Ciot, Goy Lussac, 
von Iluinholdtt I hi a ud, lli^nidolle Collet-Dcsc^otib, and 
A B IhitholIiU formal n Micntv under the name of 
Philpbophual and Chinncil it llu iilhge of Arcuelh near 
which meets once i lortmght, and published the first 
rol of Jti Memoirs in 1b07 


l^vlm Society* At the Uojal Academy of Science*> at Beilm, the stath of 

August last, a paper ou the re^^istance of the an was read by 
Mr But^i one on the advantages nnd dnudvantages of 
Ditionj} prejiidicis hi Mr Khiii, and a fragment on the 
great cataracts of thcinei Oronoko b\ Mr son Humboldt 
'1 he following pn?c sub|pct is proposed for 1810 ** To 

|tirequesn«i give kcompUit theoiyof the h%dtauhcraoit pHvmgregard 
•• to the adhesion «f water* ** 




Di Gaai»s has sent to the Kotal Society of Gottingen the 
following observation^ of two of the new plantts 


isou 

Feb 14 
Ib 
17 
20 


Irt Oiwpattfmg of PallQ^ 


McJU time 
AoCf4 

tf II 16 
7 dd 96 
D 59 16 
7 49 d 5 


Apparent light 
tacfus 

XO* 16 jr 
70 4 i 39 

70 50 44 

71 39 2 


Apparent dcclu a 
noil 

19" 59 13' S 
19 SO 44 
19 1 8 

16 5 U 


< Pori daaenpiioA of lu mechsnum} and sosie reiaatls on it, tee 
JoireaUvol XIV, p 7S 


erf OhiCT^ 
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1606 

Feb 17 
20 


2d ObservaUoMS <(f Juno 


Meaa titoc 
hrt 

9 49 0' 
10 49 47 
lO 59 2 

13 19 18 


Apparent nglit 

MLeM 

17V 40 45 

173 15 57 
173 15 15 


Appaicnt dccliD* 

0* 28 32’ N. ^ 
0 54 18 


The following observations of J uno were maJc at Gottingen. 


1805 Ue&n tint 

kr$ 

March 10 9 53 5C3' 

11 10 39 99 7 


Appsrcni nglit u 
cet tion 

ir»<)* 46 54 5' 
lC<J 34 18 


4pt 5eclia 

3* 41' 50 5*' 
3 51 565 


|)r Gauss has likewise sent new tlcmeots of the orbit of 
Ceres, deduced fiomtiu last opposition observed by prof. 
Pasquab, which the doctor raeans to lender moie corroett 
when he has observations ot tins ojipositiou on which he can 
better rel) 


Epoch of the longitude, men* 


dian of Scel)erg 

108* 

19 

34 r 

Diuriiol tropical motieii 



770' 85 

Annual 

78 

9 

93 

Aphelion, 1806 

326 

37 

59 

Annual motion 

+ 

« 

1 3 

Ascending node, 1806 

80 

33 

93 

Annual motion 

+ 


1 5 

Inclination of the orbit, 1806 

10 

37 

34 

Annual dimiuution 



0 4 

Eccentricity, 1800 • 

0 0783486 

Annual diminutioa 

0 0000058 

L<^ of the greater lemiaxi 8 

0 4490798 

To the observations of Vesta, 

given 

IQ our Journal, 


XV1II> p 75, we can now add the following 



Clemer.ts^ 

Ceres 





1807 Me** n tia« Apparent nabt a s Ap parent 4 eclifl 

4re aensioc 

Apnl 1 9 5*' 183* 28 12* 5' N. 

5 11 17 «7*4" I8< 33 10 9« M tA 191" 

6 11 13 16 0M 182 SO 47;»1 li 97 4** 

Tbt 
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The of tbetc by Dr Olb€r»i the other two frent 
thi nbierv<)tory of Gottiof^ 

Dr CiBau hw dctermmeti its elements m the following 
naoiier 


Epoch of the mean longitude at Bremeni March l^07» 


Ftemf iits of 
Vmu 


at IQ oMorkf mean lime 
longitude ni its penheljon • 

M ■ ■ ajihehon 

■ I.-I ■■■ > ascencing node on 

the crliptic * 

Inclination ol US orlnl • 

plum'll tropical mo ton * 

Logarithm of the nirin distance » 
Iccehlrritv ♦ • 

Cl’eaiest ihstam e trom the sun * 
Lea^t • 

Peiiod of Its revolution l: 


1<)T 

*40 


46 


69 S7 


• 103 B 36 
7 5 40 5t 
0 i 6 iBgi 

> 0 37*3133 

0 007505 
95 625 
91 514 

1321 cia}s» 12 hours* 


Matlwmtticst 
ban of Hum 
iuldt 3f B<»n 
p)ukdktuvdj 


Statistic \1 ac- 
tunnl u( 

51 c X S.Q 


Tlie fourth pait of ion IJumbohlt nnd Bonpland's Tra- 
trUaill contitu in tuo 4to \ois the aationomical obsem* 
tions, tngoMOiiietiicul opei itmns end barometrical mea« 
sui^i Mr von (I iia^ thought it would be most satisfactory 
to give the whole ol the oti^nal obscnations themsehes^ 
thit lin'd) bi seen what degree of confidence the results 
deduced from them deaeuc The calculations have been 
liidde by Mi JablM» 1>ltrn nius from the best tables The 
jimgiKticvl uhservatioii'i, with an cx'imindtion of them and 
i)\ tl o*»p of Cook, ^ aucourei, and other able astronomers^ 
b) lliot, will 0 (<.u|iy the *d \ol As $uch a number of 
b^nrt^ must hr a loni^ while printing, the latitude* and 
longltude^ ot v i iouh pi u ls, deduced trom astronomical ob- 
^erv itioiiH, hi p been published in a separate tract in Latin 
la the tl i d put of then ti mis, cousisting of a statistic 
cdl CsMy oil the Kingtl^in ot Nt.w Spain, they estimatethe 
present popuitttio i of Mt-aico at wore than six millions* 


* 111 tlie Ctir\dopedi^ueIt li 192* 9 54'^ 

t lbt4 3 sM' 


They 
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1 hej hkcwise give the follow iog comparative table of births 
and deaths births* pcaths. 


In France • 

Jio 

100 

Table of A 

In England 

120 

100 

tUitvin 

In Sweden 

1 10 

100 

tivun piseet 

III Finl ii»d 

lilO 

300 


In the Russian Empire 

i6d 

100 


In Wisterii Prussia 

IRO 

100 


In tb'- government of'1 ohoKk 

210 

100 


In M vtral p irt^ of tin high plains 
of Mcvico 

230 

100 


In the state of Nc w Jerbev% North 
Ameiica 

JOO 

100 



Famine howder i>ot itnfrtquentl) interfcres»to rheck the FAmine 
population of MiXito In 17B4 no 1e9» tlm 3UOOOO died 
forwent The mortality tmon^ thi miners does not op* Mmeisnotto* 
ptar to be greatci thm iti othtr cLibsis Thebedt ot most 
ot these mmes is very ronMdcrable At the bottom of that ^ 

of Valenciana, at the depth ol 51» met [5b0 jardsjthe 
centigrade thermometer was at 54^ {q3 ^ l^ahi ]i wink in 
the open air in winter it is oiil) 4* or 5^ above 0 [from 39 i* 
tp 41- F ] 

Oa the 93d of August last Mr Andteoh and Mr Biiov , 

chi went up with i balloon at Padua WIhu the mercury balloon tn o 
had fallen to 15 inches [about the height ot Jf imles*] Mr 
B began to fetl an extraordinary palpitation of the heart, 
without any painful siDsation in breathing M^beu the 
mercury was down to li [4[ mih s] he was orerpowi red with 
4 pleading skep, that soon became a rent Setbng} The 
balloon continued ascending, and when the iiienury was 
about 9 inches (near b iuiIlh] Mi A perceived himsi It swok 
]ea alt over* 'vnd could not move hi^ left hand tt Iitn the 
mercury bad fallen to 8 6 [about & miles and a quarter high] 
the balloon burst with a loud e^plo«ion, began to descend 
rapidly with much noise, and Mr B awoke It fell about 
12 miles From Padua, without no} mjurv being received by 
the aerial tratellare 

Hie 8ch<meoFbiahop Wilfau^ I understand has been pur* Artificial 
sued with some success at Vienna* A watchmaker of die 
name of Degen is reported to have ascended above the 
trees m the Prater with artideiai wings, taken lits flight m 
various direciioni, and alighted ou ibt ground witbasiDgcli 
ease as a bird Mflcgrol^m 



METEOROLOGICAL JOURNAL, 

F<» JULYt 1609 , 


Reptbjr ROBERT B AN C K S, Math em atical lostru meat Maker^ 

m the STaAND, Lonooir 




BAROME¬ 

1 WEATHER 

JUNL 

Day of 



c 

a 

TER, 



< 

2>- 

fi. 

is 

>2- 

X 

r - 

0 2 

9AM 

Day 

Night 

C6 

57 

58 

65 

51 

30 42 

Fair 

Cloudy 

t7 

5M 

59 

6r 

52 

30 22 

Ililto 

Fair 


57 

56 

62 

dO 

30 08 

Raui 

Cloudy 

09 

56 

57 

fti 

51 

30 01 

Dmo 

Ram 

30 

57 

56 

b2 

54 

2995 

Ditto 

1 uir 

JUU 

1 

56 

63 

67 

58 

29 83 

1 air 

Ditto 

2 

6d 

58 

(>2 1 

51 

29 79 

Rain * 

Ram 

3 

53 

dl 

bJ 1 

49 

29 53 

Ditto 

Ditto 

4 

49 

54 

J3 

49 

89 48 

Uittof 

Cloudy 

3 

52 

53 

5a 

53 

29^2 

Ditto 

Ditto 

6 

53 

58 

()0 

p7 \ 

2970 

Dutot 

Ditto 

7 

61 

61 

ba 1 

60 : 

29 81 

Ditto 

Ditto II 

6 

61 

59 

Ob 

52 

29 82 

Ditto 

UaiR 

9 

5J 


5(> 

52 

29 88 

Ditto ( 

Cloudy 

10 

'•2; 

•> > 

.7 

5^ 

29 8b 

Ditto 

Tan 

1i 

53 

54 


iS 

10 03 

tiir 

Ditto 

12 

61 

65 

6b 

62 

30 09 

Ditto 

Ditto 

33 

62 

62 

bb 


M 09 

Ditto 

Ditto 

14 

(p2 

62 

65 

M> 

30 18 

Ditto 

' Ditto 

15 

<> i 

|63 

08 

1 

60 

JO 09 

Ditto 

Ditto 

\C> 

(>J 

1 

:7-J 

^9 

oO 00 

Ditto 

Ditto 

17 

62 

' 59 

fp? 

! >< 

»9 76 

Ditto 

Ditto 

18 

5h 

5i 

60 

5U 

5990 

Ditto 

Ditto 

19 

>6 

62 

6 1 

57 

oO 05 

Ditto 

. Ditto 

20 

60 

62 

66 

55 

10 12 

Ditto 

1 Ditto 

21 

(>0 

61 

6> 

55 

10 20 

Ditto 

1 Ditto 

22 

61 

62 

(>3 

>6 

30 05 

Ditto 

; Ditto 

23 

59 

61 

69 

60 

29 80 

Ditto 

Ditto 

24 

60 

61 

69 

60 

20 86 

Ditto 

Cloudy 

25 

61 

6«> 

74 1 

61 

1 29 78 

Ditto 

Dittof 


* A M »i i P M tboTidcr anJ 1i|biirinf the tWmonctcr ratirtUK a* 
t lUimitfr and hfUtiiiug at a P M the tbminDetar r«^rul| 4 ^ 
t Kaia the daj 

f At n» tiyhtnmi,, thunder, aod haavy nm 
I Ram the uboledav 

4 Heary raiii| thunaar, and Ughtalaf a the night 
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ARTICLE 1 

7^ Bolenan Lecture Jn AccqwU of $ome New mo/jr* 
tual Retearcke* on the Nature of certam E Wie#, 4fc 
HrarflRY DayY) Esq Sec AS F B*S Ed* 

M.R I J 

(Coniumedfrom Page 257 ) 

3 AnaiyUeal Eapenmeate on Suiphura 

I HAVE referred, on s fonoer occasion*, to the eiperu lulphar mm- 

tpents of Mr Cli^cld and of Hr Berthollet juy , which 

eoemed to ahaw thet snlphar, in its common form, coa« 

tuned hidro|eB In conudcriog the nnelybcal powers of 

the foHnie epparalns, it occurred to me, that though 

aelphor, from its being a bod condactor, could not be at * 

pected to jield its elements to the electric^ attractioas and 

fopulaioiu of the opposite surfaces, yet tiiat themtcase heat 

omneeted with the contact ot these surfaces might poi« 

mUtp edect some alteratiOB tn it, and tend to separate an/ 

iriastie matter it mi^t contain 

On this Idea some experimeBts were iutstnted la 1807* A Expenmenti it 
mmed glass tube, hariag a platiaa win hermetically sealed 
la tfs upper satraaKf, was filled with sulphur, £hee our 
Ifut Number, FI VU, Fig* 4^} The snlphar was rndted 

* BekensnLectu^ 1808, p 10, oriouiwal. Yd n,p 909 
XXIII No lOfit O os iL BaaiiT Y over 
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h»droKeMj«^ 

dnccd. 


orer m Spirit lamp I And a proper eonneetttm being made 
wttb the Toltuc appirattts oi one hundred plates of sis 
loefaes, in great aedrit^, a contact was made di the aulpfanr 
hf means of another platiua wire A most brilliant qiark, 
which appeared orange coloured through the sulpfau^) was 
produced) and a mmnte portion of elastic fluid rose to tha 
apper extremi^ of the tube By a continuation of (he 
process for nearly an hont) a globule fqii^al to about tha 
tenth of an inch m diameter was obtained) which) when 
eiamiaed) was found to be sulphuretted hidrogen 

This rcbult perfectly coincided with those which hare 
wititr heoa just mentioned, but as the sulphur that I had used 
was merely in Its common statC) and as the ingenious ex* 
periments of Dr Thompson hare shown) that sulphurin 
certain forms may cootaiu watir, 1 did not renturc) at that 
tlmO) to form any conelnsion upon the sobject 
cxfrri la the summer of the present year) I repeated the ex* 
penment with erery precaution fht sulphur that I cm* 
fhar ployed was Sicibaa sulphur, lliat had been recentlyiub* 

limed la a retort tilled with nitrogen gas, and that had been 
kept hot tilt the moment that it was used The power ap* 
plied was that of the battc^ry of fire hundred double plates 
of si^ inch re, highly charged In tbis case the action was 
most intense) the heat strong) and the light extremely 
bnihant, the sulphur soon entered into ^ullitioD) elastic 
matter was formed iw^rrat quantities) rndtll of which wat 
pennanent, and the sulphur) from being p(^4^purc}cIloV) 
became of a deep red brown tint 

The gaS) as in the foymer tostance, proved to be sulphii* 
retted hidrogen The jdatma wires were conslderabrj 
pirto/theioi acted upon, the sulphuT) at its point of contact with 

them) had obtained the power of reddening moistened 
•volred ^ liDitUB paper 

I eadeaToured to ascertain the qua&titj of sulphuretted 
hidrogen erolved lo this way from a given quantity of sul¬ 
phur) and for this purpose, I electrized a quantity equal to 
about two hundred grams m an apparatus of the kind 1 
have just described) and when the Upper part of the tuba 
was full pf gas, I suffered It to pdM into (he itmospherb; 
la to oBtUe me to repeat thegiroccss 


Svtl ptiuretisd 
luSrvgen pr^ 
OuL«d, and 







m 


ynm I m ^ Aere loemad ta ba Ad 

limit to tho geserMaoA of eJuUe flaid, Mid. jo abqut two 
hours a qiiaQA^ h«d beea erolfedt which Mxwm&tod to more 
thaojlTe Aoiei the toUino of tbo iiUphor employed Fron 
the cnsennutMlcee of the experimeat) the lost portion only 
could be eiasmedi and this proved to be sulphuretted 
taid/AgeB Towaidl the end of the proceu^ the solpha? 
beeune extremely difficult of fusion ^ and almost opeqiioi 
and when cooled and brokoni was fonod of a dirty browo 
Colour 

The experiments upon the union of sulphur and potu» Solphor titd 
nQm> which 1 laid before the Soatty le^t year^ prove that 
these bodies aet upon each other with great energy, andienedhiSroeen 
that sulphuietted ludr<yen is eroUed in the process, with 
iotenie heat and tight 

In heating potassium in contact with compound w-p^tu^uzn haa^ 
flammable substances, such as resm, wax, camphor, andedvnheom^ 
fixed Otis, In close vessels out of the contact of the air, I ^mMes* 
found, that a violent inflammation was occasioned; that # 

hidrocarbonate was evolved, and that when the compound 
was not 10 great excess, a substance was formed, ipoota* pj,ophon^ 
Aeously jAflammable at common temperatures, the com¬ 
bustible materials of which were charcoal and potassium 

Here was a strong analogy between the action of these Anslof^w 
bodies and snlpfaor on potassium Their physical pro¬ 
perties likewlte reaentblc those of su]s|air, for they agree 
lA bemf nong^dnetor^, whether fluid er solid, gp belog 
tnuispareoi trben fluid, and semitrans^rent when solid, 
wd highly refractive, their affections by electricity are 
tshewue similar to those of sulphur, for the oily bodies 
gifc out hidrocarbonate by the agency of the roit»c sparky 
nod become browii as if from the deposition of carbonace» 
cus natter 

- But die resinonl and oily substances afe compoundaof a H>drcfen cv 
small quantity of hidrt^cn and oxigen, withalaigequan-^/^^*^^^^ 
tity of a carbonaceous basis The enitence of hidrogeo m 
silpbiiv u fuUy proved, and we have no rigbt to consider a 
tnbtanee, which can be produced from it m such largo 
qttgBtibesi merely at an acddental ingredient 

tt n* 



cMtTMcjii mmmam ov 

Tie laMerai i« cmAoiiw yN dtH>e t«o «r Nbre^ 
^utTorm Aelr wdgit ^t«rbeBte feid uA eo»ft weter I 

to toeertefa) whether weiv fMMi tn A* 
eStonfeusMbn of Milpiy to oiigen (ti, MmI h^oXp^ee to 
yetosh, toit to toft OMB BBlphereoov oeU li |n m^w il m 
Urg^ ^aehtke then nlfAene hcM, wA iMt 
|pt<hAM il with grert In cuit^ hdwu 

in wiioli I hove obtuicd, by opplytof mrt^ciel eolA, 
%^peeillMi of ncid m the tom of e Mm of dew to glue 
retorti out of the eonUct of the afmoiphere^ mwhrch itiU 
pher tied boea horned in ongOB gts h^groinetmally dry, it 
bfli’eppehted to mo hm tenncioiM end hgbtor than the coau 
ntoWtfutt>hivrte i<M of commerce^ which » the »oit con. 
WMrotod form In whveh I have seen rt, namely) at 1 S5&| 
gave ebun<lance of hidrogon ai writ ae ial{totit at ton 
nt^eftive enrflee in the noitaic circuit, and hence evidehtiy 
thhtatond wetor* 

l%o reddening of the DHnm paper, by lelphttf that bad 
bMi Med on by noTUic eicctrtoity, might be aimbed to lif 
nonteiMwg feme of the sulphuretted hidrogen fomed to toe 
p i nto s i , hut even the prodoctioD of this gas, as wiB be 
totmediately seen, is an endcoce of the emtcnce of oxigWi 
meatphar 

f AtMstombnd- my early experrmend oa podWnuBi, procarad by elec. 

frldiy, I heated mall glotoilemof potoafuim m large gtum* 
tllieii of iuiphmwttad ludrogen, and I ftoibd4hai sutphovet 
wf potosh was tonned; but this ne iag to toe 

water dvNolved m the ges, and I ventured W^tow no cob* 
ctesitoi till I hod tried the eaperimcnt m an unobjodlei^toli 
mmier 

! iieated four grains of potasiiom la a vetort of toe cipt* 
City of twenty cubical lotoet, it had been iUed after ton 
usual processes of exhaustion with sulphuretted hldro|^i 
diiedby means of manate of lime that bad been bmtotf to 
whHeiMw, as soon as (he potAsiton fused, wbitB Ynofea 
wmn copioosly emitted, aad the potasniun soon to^ Am, 
and burnt with a most bnlliant iame, yeUow to toe cdkilro 
and red towards too cifcmnfmuoad, 

* Tht 

♦ In the Montteur, May *1, }>0I, lA the account of M M 
Oay^Luwac and Ihenard's expenmeots, it ii meoUoned» thut 

potasMua 


R«dnmiN| ef 
ih^bmns 
■nihtbehv 
ml^hureituS 


ed Mifuh 
pHttfeiUd 

aUbvgeUt 


peiibclb ilried 


eoAk fire. 
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/ II14 wlsw of tbe'd^tttijc M ^ 

^1 opefon^Q^ dM odt «y«l »0M t^o two ool^mi incliei^ 
ind a half A t^fj amaU qi»Qtt7 oi the reMoal |af 
abaorboMo^ water Ue oooaUorhobla pn 
woi hi^roieo, holding a rniAote qawUt/ of salphqr m ap» 

Utiob 

A yellow vdblcmau luied the upper part of the I•tor^ uia toipaur 
which proTod to be iilphut The solid siaUer formed wai 
red at the euffaco lUce suljdinret of potash, but us the iik 
tenor it waa dark gray, like sulpboret of potaaiianu The 
piece of the retort contaiuing it wu introduced into a jar 
Inverted over aercnry, and ached upon by a small quantity 
of denet murlaUr aod, dilated with an equal w^ght of 
whter, whea there were disengaged two cnbical Inehee asut 
g qnaritr of gas, which proved to bo soliibureited faidrogon 
*" la another oipenmont, m which eight gniae of pqtat* EKpmmmt 
mxa were heated in a retort of the capacity of twenty 
cubical laches, coutaioing ^ont Bincteen cubical lachoe of 
sqlpheretted hidrogen, and a cubical locb of pbosphnretted ^ 

bidrogen, which was introduced for the parpose of absorb, 
mg the exlgen of the small quantity of common asc qd« 
mttted by the itop-cock, the mflaasmation took place ai 
before, there was a similar precipitation of sulphur oiv the 
lidos of the retort, the nuse formed to the place of sUie 
potasiiuD was oivge eatcmally^ and of a dark gray cofonr 
lotemally, to fo last lutaoec, awd when acted oa by a 
little water ISdlng muriatic acid id solution, there wgre 
gvolTed froff it five cubical inches only of lulpbuottod 
Iridrogoo 

Both ikcee experiments concur 10 proving the eautmiceofBina^in 
Opneclplg Ip sulphuretted hidrogen, capable of dmtroyliig 
partially the loflammebdity of potastium, and^ prodimbi^^u^na the 
l^n it ill the edects of ozigen, for had the potasnum com. 
buidd Mtoly with pare combustible natter, it iqafbt, as 
win be seen distinetly from what follows, to have^olved 
'by tba action of tin aod a volnme of lolphuretted 

yot«(ittra tlw ful^hiir wd a pvt ot tbe tadn,«n of nil* 
p^uretted hidfOfca: but tltf ^MBomatao d uflunmatioB i< aOt 
not ,R thf diicnlMd 

ydnjM 
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ANALYTICAL ST^Uamm ON lUtPHCR 


^utpltur heated 
II h^rofen 


hidrogcn) At le»8t equal to that of tbe hidrogtO} vhtch aii 
equal waght of uncombiocd potassium would hare pro¬ 
duced by Its operation upon water 

Sulphuretted bidrogpn, as has been long known to che- 
mifltS) may be formed by beating sulphur strougljr m hidro- 
gen gas 1 heatid four grams of sulphur in a glass rctort| 
containing about twenty enbical inches of hidrogen^ by 
means of a spirit lamp, a ul pushed the beat nearly to red* 
ness There was no pericptiblc change of roliinie in the 
gas after tin proem, the sulphur that hod sublimed was 


Oaifcn m 8ul 
phiir 


(inaltucd m its properties, and about three cubical inches 
of 411 cUbtu fluid absorbabh by n atcr were formed the 
solution reddened litmus, nnd had all the properties of a 
solutiOD of pure sniphiiretud hidrogcn Now if we sup¬ 
pose sulphunttod huliogen to be constituted by sulphur 
dissolved in its unaltered state in hulrogen, oinl allow the 
pnstcncc of otigi n in this gis, its CAi^tence must likewise 
be* allowed in sulphui, for we have no ngh^ to assume, 
that sulphur in 8u]phnutle<l hidrogcu ts combined with more 
oxigui than in iK common form it is well knona, that, 
when elcelrical sparks ire pisud through sulpl^rctted 
hidrogcn, a couvidcrible portion of ^ulpbur is separated, 


without any alteration in (he voluuic of (he gas Phis eT* 
ponmuit I hart midc more thin one , and 1 found that the 
sulphur obtained, ui fnsabdity, combustibility, and other 
sensible piopcrtics, did not (lereeptibly difier from common 
sublimcil sulphur 

accenntsfor Its Accoiding to these idcis, the intense ignUiop produced 
iiitcn ( it^uumn action of solnhnr, on pofos&ium and sodiumi must 

WJLl*iH/ta>«ium i 7 r 7 

not be aacnbccl merely to thi aflinitj of (he nctal of the 
alkalis foi its ba^is, bntma^ be altributed likewise to tha 
agency of the oxigcn that it contains 

The nunutc exanunition of the eirnimstances of the 
action of potassium and sulphur likewise confirms these 
opinions 


Fdnlicr con- When two grams of potassium and one of sulphur were 
insect heated gently in a greeu glass tu1>e lllltd with hidrogen, 

and coDDceicd with a paeumatic apparatus, there was a 
most intense ignition produced by (he acUoa of the two 

eighth of a cabic^ inch of gas was dis- 

engage^ 
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o&gaged^ wkaeh was sal pbu retted Udrogen The tompouitd 
vas exposed in a mercurial apparatoa to the action of liquid 
muriatic acid , when a cubical inch and a quarter of aen« 
furm matter was produced, which prored to be pure suU 
phurettict hidrogen * 

1 he same experiment was repeated, except that four 
grams of sulphur were cmplo}^cd instead of one In this 
rase, a quarter of a cubical inch of gas was disengaged 
during the process of combination, and when the coca* 
pound was acted upon hy mnnatjcacid, oulj throe quarters 
of a cubical inch of sulphuretted hidrogcn were obtained 
Now, suljihtir^i of potash produces sulphu^ted hidro* 
gen by (he action of an acid, and jf the sulphur had not 
eontamed o\igen, the hidrogen evolrcd by the action of 
the potassium in both these experiments ought to hare 
equalled at kait two cubical inches^ and the whole quantitj 
of sulphuretted hidrogen ought to hare been more and 
that so much lest sulphuretted hidrogen was eroWed in fhe 
second experiment, ctn only be ascnbtd to the larger 
quantity of oxigcn fum*shc<l to (he potassium by the laiger 
quantity of the sulphur 

1 hdle made set era) experiments of (his kind with similar SeTctal expen 
results Whenever equal quantihcs of potassium 
combined with unequal quautitics of sjlphur, and exposed nsMUu 
afterward to the acMon of inuriauc acid, tho largest 
quantity of sulphuretted hidrogen was furnuhed by the 
product containing the smaUe^t proportion of sulphur, and 
in no case was the quantity of gas eq lal in toluzne to the 
quantity of hidrogen, which would have been prodaced by 
the mere action of potassium upon water 

From the general tenour of these rario as facts, it will Composuwn or 
not be, I trust, unreasonable to assume, ibat sulphur, 
its common state, is a compound of small qnautitles of 
oxigen and hidrogen with a large qnantity of a basis, ibat 
produces the acids of sulphur in combusboD, and which, 
on account of its strong attractions for other bodies, it will 
probably be very difficult to obtain tn its pure form 

In metallic combmatioos even, it still probably retains 
Its oxigen and part of its hidrogen Metallic solphurets 
pan oqly be parually decomposed by heat, and the smal) 

« " quantity 
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q^Anktf of folphar erolfcd from them i» tlm C4*e when 
perfectly dry end oot of the oootact of &4r^ ei 1 foujid iw 
an experiment on the sulphuret of copper end iron^ enftte 
10 it$ cooimoii state, and acts epos potaiSKun, and i» 
aiTecttd by electricity, lo the same manoer as natire suU 
phur 


Phospghiuf 
ansloxtiui to 
sulphur 

ActsH on by 
the pile, 


mphed phe^ 
phuri ih.d h) 
dro^en 


Votuiium hrtt* 
ed in i)hos* 
phurettcil hi 
drogou 


4 jinaljfitcal Bypenmenti on Phaphorus 

The same analogies apply to phosphorus as to snlphur, 
and 1 hare made a similar ecrics of expirimeots on this id* 
flamoable subttance 

Com moo t tcctrical sparVs, passed through phosphorus, 
did not ctoItc from it any pennanent gas > but when U was 
acted upon by the roltaic electricity of the battery of fire 
bundled plates in the same manner as tulphor, gas was pro* 
duced in considerable quantifies, and the phosphorus became 
of a deep red brown colour, like phosphorus that has been 
loflamed and ettinguisbid under Hater The gas mummed 
proved to be phesphuretted hidrogen, and in one experu 
ment, continued for some hours, a quantity estimated to be 
nearly equal to four times the volumr of the phosphorus 
employed was given off Tht light of the Toltaic ^rk ra 
the phosphorus was at first a brilliant yellow, bat as the 
colour of the phosphorub ebangtd, it appeared orange 

I heated three grains of potasbium iQ bixteen cubical inchas 
of phoHpkurettqd hidrogen, hs soon as it was fused, the 
retort became filled with white fumeb, tod d rpdduh inb* 
Stance'precipitated upoo the «ides and upper part, of it* 
The heat was applied for some mioutes No inflanunatiois 
took place* Wlit.a the retort was cool, the absorptuNi 
was found to be less ihaoa cubical inch Xbe potassmai 
exlc»rnally was of a deep brown colour, loternaUy it was pf 
a dull lead colour The revidaal gas had lost its property 
of spontaoeaus mllammation, but scimed stiU to cqntaui a 
small qoanti^ of phosphorus in solution 


* It IS smtadft 10 the account befim lefesred to of M Id* Gay* 
Lussac and rheoard's experuuents, that potassium joflames u 
pfaoipbureited bidfogen My experuneata upon this gas have be^ 
often repeated 1 have never percavedany lommoui qppcaraace, 
but 1 have always operated m daylight 

» Tho 
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Tke phosphuret acted apon ortt nefcurjr hy solution of 
mvriatic acid evoUed only one cobic^ inch and three qnar* 
ters of phospburUted btdrogcn 

f rOM this expenmeiit there is gre&t roaioft to suppose) ^oephureited 
that phosphnretted hidrogen cuiitam^ a minute proporhon 
of oxigiTty and consequently that phobphorgs like who nay 
contain it) but the action of potassium on phosphorus 
Itself fuiiiishts perhaps more direct endences of the tir* 
camstance 


Oue gram of potaasium and one gram of phosphorus ?hcaphon» 
were fused together ui a proper apparatus They combined 
with the piodaction of the most sit id light and intense 
Igmflon During the process one tenth of a cubical inch of 
phosphuretted hidrogen was ctoltcd The phosphurei 
formed) exposed to thi action of diluted muiiatic aiidoter 


mercury) produced cMCtly three tenths of a cubical inch 
of phosphuretted hidiogcn 

In a fccoiid expentneut) one gram of potassiutn was Fxp^nnent it- 
fused with three grains of phovphortis , in this case nearly 
a quarter of a cubical inch of phosphuretted hidrogen was 
gciKrated during the Ignition But from the compound ex. 
posed tdfmnmUc acid) only one tenth of a cubical inch 
conhl be proenred 

Now It IS not oa^y to refer the dilicicncy of phospharetted PhMphs^u^ 
hidrogen m Ibc second ease to any other cause) than to 
supply of oxfgea to the pota<i5ium from the phosphorus 
and the quanbf)^ of phosphuretted hidrogen erolrcd in the 
first caso is au< 4 less than conhl be expected) if both 
potatsium and phosphorus coDSbted merely of pure com* 
buithble matter 


The phosphonc acid) fonned by the combustion of phos.Pho<phonrttMi 
pboruS) though a crysUilme sobd, may sbU contain water conum 
The hidrogen esoWed from phosphorus by electricity proses 
indeed) that this mutt be the case, and though the quantity 
of hidrogen and oxlgen m phosphorus may be exceedingly 
araall) yet they may be ludicicot to give it peculiar charae. 
ten, the basis is obtaioed free, wo shall b?e no 

knowledge of the propertic* ot the pure pholphonc ele* 

meat 
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5 On ihB Siat^i o^ihe atrbonaceoui Pnnajic iff Pttmb€g9f 

Choreoaif and tke Dtamovd 

Theaccorate researches of Messri Allen and Pepyshare 
dfstinctly profcd, that plonbagO) charcoal, and the diamond 
produce rery nearly the latne quantises of carbonic acid, 
and ahiorb feiy ncdrly (he same quantities of oxigeo in 
combustion 

Hence It IS cTidcnt, that thiy must consist principally of 
the same kind of clemcnUiy matter, but minute researches 
upon their chemicu! relations, uhm eKamtned by new ana* 
)) tical methuds, ^ill, I am inclmeti to hdiero, show, that 
the great diiFcrencc in tbeir phasic il properbes docs not 
merely depend upon the didcrcnus of the mechanical ar¬ 
rangement of their parts, but Iikcuist upon dilTerenctt ns 
then intimate chemical nature 

I endeavoured to disccircr, whether any clastic matter 
could be obUined from plumbago very lDten^cly ignited bj 
the Voltaic batti^ry III i lorticiIlian vacuum but though 
the highest power of tbi bittery of live hundred was em¬ 
ployed, and though the lutwas such, ag m another ex- 
per ament in vt in tty melted pUtiiu viirc of ^'^th of an inch 
in dumetir, yit no appeariiue of change took place upon 
the plumbago lt& ebaracterv rennmed wholly unaltered, 
and no permanent elastic fluid was foamed 

I heated one grain of plombigo, with twice its weight of 
pofassuiin, in a plate glass tube connected with a proper 
apparatus, and 1 heated an equal qnanhty of potassium 
alone m a t«ibe of the same kind, for an equal length of 
tim<, nimil), <ight niinuies Both tubes were filled with 
iiidrogen no gas was eroWed in (ilher ease There was no 
Ignition in the lube cbntaining t)ic plumbago, but it seemed 
gradiully to combiuo with the poUsstom The two results 
were exposed to the action of water, the rexull from the 
plumbago acted upon that fluid with as much energy as the 
othoi result, and the two toI times of elastic fluids were 1 8 
cubical inch and } P cobieal inch, and both gave the 
same diminuliun by detonation with oxigen, as pure h|* 
drogen Two grains of potusmm, by acting upon wgtec, 
would hare productd two cubical inches and one eighth 

of 
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of hidrogen gzs ^ the dedcicncy m th<* result^ m which 
poUbsium alone was ubed^ muit he ascribed to Ihc loss of a 
small quantity of metal) which must ha?c bean earned off 
m boluUon 111 the hidron^cn* and perhaps, likcsiibo, to the 
action of the muiutc qi lUitity of mcUilic osiiii^ m the plate 
glass The dilUrcucc in the quantU/ of ludrogcn gmn off 
in the two rcalilts is howHTLr too slight, to ascube it to the 
existence of oxigcn lu the plumbigo 

I iipcatcd this r\]jerimtnC scrcrai times with lijte re<»The eappti 
suits, dud ui two or tiirct instincis cxatnincu (he compound 
formed It was iiifiuihlc at d red hedt, had the lustre of 
plumbago It mdained sponlducously, when opposed to 
air, geiieidtcd potash, uid left a bldck powdery ruiiduum. 

It ellerr^ccd most iioltutiv la^wdtci, and produced a gas, 
which burnt likt pua hiJro^cn 

WiicD small piciuof cliaicodi from the willow, that had Clmrcnsl acted 
been mtcnstly igniUd, wire dcUd upon by 
city IQ a roractllidfi vdcuum, 11 try precaution btingUkra 
to exclude moisture riom Hie iii<r<uryioil the chdicoal, the 
results wort rci^ dihtient ^om those occuriiiig lu the ease 
of plumbago 

When pliimlngo was lucd, dftir (he Gr^t spark, which 
generally passed through ddisfdiiec of about one eighth of 
an inch, there wds no eontiiiu if ion of light, without a con* 
tact or an dpproain to the same distance, hut from the 
eh ireoal a Game teemed to issue of a most brilJidnt purple, ^ purple flame 
and formed, as it wi n, v condneting chdin of light of marly formrU, 
an inch in length, it itie vi*nc time that eldstic matter 
rapidly formed, some of which was permanent After ter e>olTLd 
many unsuccessful trixls 1 at lengthsuccicded m collecting 
the quantity of elastic iluid given out by half a gram of 
charcoal, the proce^^s htj been coubnued nearly half an 
hour The quantity of gas amounted to nearly an eighth 
of a cubical inch, it was lallammable by the electric spark 
With ozigeo gas, and four measures of it absorbed three 
measures of ougen, and produced one measure and a half 
of carbonic hcid The charco d in this experiment had be¬ 
come harder at the point, and its lustre, where it had been 
healed to whttciuss, approached to that of plumbago 

1 heated two grams of poUsatum together with two grains chareoil boat 

of 
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HoatH With 

pot4^slum» 


of chjireoal) for Ato and to cdUcn^te tho t 8 o «(9 

4 he mctalbc oudos ^nd poU&h m tbe gteeu (Ia^s iubo, I 
Oiado a compMtite expcnmtDt, at in the case of plumbago ^ 
but there iras no proot of any o^cn being furatahed to 
tiio potiwaiuiij from the chircoal in the process, for the 
tompound artid upon aater with great energy, aiukproduced 
a quantity ot lu flammable gas, ouly inferior by one twelfth 
to that jiroducul by the potasiium^ which had not been 
combiaed with etianoal \in\ which gave the samcdunian- 
tion fay dttonitioo with oxigen, and the slight difloreneo 
Maybe well ascribed to tlit lotiucnn of foreign matters jti 
the char to 41 riuiewas no igniUuii in the process, and 

no gas was cvolvid 

Ihe compound pruduui^ in othu cTpeiimcots of this 
kiud was txhmincd Itua conductor of electncit), is of 
a dense bluck, mtlaincs sponuiitously, aod boms with a 
deep ifd light 111 thi atmo^plu re** 

Thenomonductihg niiurt of ihi dnmond, indihinfusu 
Inhty, iciidnid it imiMissihU N» upon it by loUue 
electricity , and the onl^ mu ai^oits whuh siemed to offer 
any lUf ms of dccooipisin^ U, wtii the incuU of the 
alk ills 

ys hcT> I cb miond is hi Hid in *1 ^iteo ghss tube with po« 
tassiuni, thin is no lUstic hiud ^ >in out, and ad loteosify 
of 10(1011, bit tht diamond Mon btackuis, aud scales 


tccuL to clifdch Ihcnischts fioni i(, and thiso scales, whea 
eaaniinid in the mignitiu, u gri) ixteriidlly) and of tha 
colour of plumbigo mttnidlv, if they coosistod of 
plumbago coscri d by Lhi gray oxidi* of potasmutn 
bihidrogsn ga« In hiating togitbcr lliiio grama of diamonds in powder, 

and two gi itns of potassinm, for an hour, ip a small retort 
of plate glass f Mtd with liidrogcu, and maluog the compa* 
ratiTc trill with two grainn of potissium keateil in a similar 
apparatus, without ana diamond^, t found, that the pot»* 
assiura which hid been heated with the diamonds produced, 
fay its action upon water, cue cubical inch and of uu 


^ In the Bakcnan Lecture for IS 07 > 1 have menttoned the de- 
compO!»iiion of carbonic aad by potassium, which takes {dace with 
vniUmniatiOQ ll the potsssmin is in excess in this eapenment^ the 
isine pyrophorui as that desaibed above is formed 

Sammabla^ 
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lMRBM>le Miff mi that which had been exposed to heat 
alo&ei all other arcuniBtancci beiog similar, evolred nearly 
one cubical lach aad both of which wtre pare hi* 
drogea* 

la another axpenment of a aimJar kmd, in which frag^A «imilar 
menu of diannoods were osed in the quantity of foar grains, 
the potassium became extremely black from its action upon 
them during an eiposure to heat for three hours, and tho 
diamonds were cortred with a gra) i$h crubt, and vrhtti acted 
upon by water and dried, wcie found to have lost about 
of a gram in weight Tht matti^r sc]>arattd by washing, 
aud examined, appealed as a hne powder of a dense black 
colour Whui 4 surface of platma uire was cotcred with 
It, and made to touch another wire in the VulUie circuit, 
a brilliant spark with combustion occurred It burnt, when 
heated to redness m a green gla»b tube bUed with oxigcn gas, 
and produced carbonic acid by its couibustiou 

These general results seem to show, that m plumbago thepiuiuhafis 
carbonaceous element exists men ly an eonibination with 
iron, aad id a form whieb may be Regarded as approarhuig 
to that of a metal in nature, being conducting in a high 
degree, opaque, and possessing considerable lustio 

Charcoal appears to contain a minute quantity of hidro* Clurceat 
gen in combination Possibly likewise, the alkalis and 
earths produced during it^ combustion exist in it not fully 
combined with <11 igcu, and according to tlitsi. ideis, it is 
a very compounded substiiico, though id them unit con* 

•iits of the pure earbonaccous clement 

The expenmentb on tlie chamoud tender it i tlremely Dumond 
likely, that it contains oKigen, but tin quantity must be 
exceedingly minute, though probablyauHiciUit to render tho 
compound noncondiiebn^ and if the Carbonaceous element 
m oharcoai and diamond be considerLd as united to stiH 
less foreign matter m quantity, than in plumbago, which 
contains about ^ of iron, the results of their combustion, 

M examined lodepeudmitly of hygrometrical tests, will not 
differ perceptibly 

Whoerer considen the d^siWDce between iron and steel, ^Tmute differ* 
tE which then does not exist more than of pfunbago, 
wr the dtibfesee Mtveen the asa^xm of aMooium end grosU/ ai er 

mercury, 
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tnttCMty^ in which ihe quantity of new vntter is ndt morC 
than 7-9^ nr tiiat between the mctali and their suboxides^ 
tame of which contain less than ^ of oxigcn^ will not be 
dispoiid to question the principle, that minute difiertncea 
in chemical com position may produce great differences m 
cxttrmal and physical characters 

(Tu be coiiOtwcd t/t out next) 


On ihe Hem of Ireen, mth mi Aitemj»i tc^d»sco*}tr ihe 
Cause qf MoUon tn Vlanis lijf Mas Agues Jjibetsoka 
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Method ofT he manner in nliich I«mnaeus iliTidcd the sbm of trees 

naturally tuggesUd by lis rippcaraoie to Ihi c)C, hale 

Oidedhy cortex, ihcriiiiJ liber, the bark , lignum, 

the wood, and mcdulU, the )>ith But at this time, that 

our magnifiers aie so pirfutrd, nature poiuIs out a more 

regular diTision, and one marked not onl^ b} the form, 

but by the diUi mite of Uu juirc^y with which the parts are 

swillid ludied so diffcruitarc the purposu to bv effected, 

and so clear arc die ci«visjoiih n has made, th*t, when 

>etn much mignified, th ^ npfiem (0 me directly to strike 

the mind, lud cuoti »cc the itason, provided the study is 

pursued in a miuncr, that niii uublc the persoD, a 

view of the diftcrnit pirts prootrly prepared, to judge 

sanely ou the subject Ihe trgctabfc t uttings sold with the 

solar microscope Mill do my well for supcificisl karoers^ 

but no person can understand the nature of plants, or ex* 

pcct to profit fiom knowledge so obtainrd, who docs not 

cut hit» own spciiuiins, ^id genciallj from fresh plants* 

It IS laboiious and tronbksoTK, and requires gnat care, 

but [ hart ncrer a uionuut repented the time so expended^ 

as from dried cuttings much of the real nature and all the 

Tojudgefrom fnoiton escipc btill bo'h are to be consulted, aid the 

boihdnediod proper method ts perhaps to compare them toerther 1 
fresh cuttinn • . . . ® , 

copy from no book, every cxperiiueiit has been made by 

myielf, ao(I carefully repeated a number of timei I may 

perhaps 
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pFfhftpf be accused of prdoioptioii) in ventHrut!^ to tn^ 
froduee so mmy net» ideas, and dcpeoding <hns on tn^self 
only, but I recount merely wbat I hare smo in a very 
^oodsi^r mtci o^cope, if my deducUous are false, I debut 
iny reasons, and every reader may judi^ for himself It i$ 
to ibt great magft/f^tfi^ powers I am indchud, and every 
one (with the same instrument) may prove the truth of 
Huat I advance 

1 shall divide the stem of ^rees into 0 parts, \st thermd,Dm*.}onofthe 
$nd the bark, aud inner bark, dd the w ood, 4th the spiral*^* 
nerves, 5th the ne/vis or trrelc of bje, 61h the pith* 

Ihe nod is I conceive mcnly an outward covennK to Uio 

tree, to preserve its moisture, that iht sun may notevapo* 

rate its juices It is true, that the same is continued 

tinder ground, but it may be as nst ful there to prevent the 

entrance of the dust and earth, and pressure of stones, or 

the injury of iiisi^cb It is (omposed of lows of cylinders 

with a single iiac to divide them, and they arc filled with a 

clear and pciluud liquor 1 here aic seldom more than four or 

fire layers of vessels, but it is m general so covered with 

parasite plants, and powdered lichens, that lU thickness is 

often more than doubled, and it is not fit for examtualion, 

till dtvtsUd of all tMranroQs siatttr It is tho rindDivKionofUi« 

thickened that funns much of the armature of pla^its 

appears by no means luorsviry to plants, as thirc arc a 

number in vhteh the bark scrrch as a covering instead of a 

rind, it IS not therefore essential to them Though to trees 

It must be so reckoned 

^d The bark and inner bark, though cerUunly very dif-D^visigosoftha 
ferent as to form, arc the stmt cn jaicc, and being so nearly 
allied, I shali treat them as one fbe^r arc truly of the 
first consequence in the tree They arc the origrii of the 
leaves, the leogtbeiud vessels of the birk and inner bark, 
forming the rnfer/acTAg vessils of the leaf, wlule tJie juice 
concentrated and thickened produces the pabulum Of Che 
leaf, as I endeavoared to show in my last paper The 
juice of the bark u I conceive the blood of the tree It is 
here alone are prodneed the guns, the resins, the oil, the 
milk, in short all that truly bdoogs to the tree, gives taste 
to it, all I conceive that makes one plant different from 

another; 
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cnother, indtfi Ttrtues, if I mkj so expren mjidf Tbo 
bark 18 generull^ green^ the inner hark whitOj or 

g*een The former consists of rebscls crossing each other ^ 
die letter of biindlet of of two siaei, the large ones 

being formed in a rrry peculiar manner They consist of 
broad r)Imder8, haring a bottom milh a bolemlt^ through 
sHiich the liquid passes, though not with perfect ease On 
exposing several pieces of tiu tnntr bark to the sotai 
mieroscape, the moment 1 tiiraid the hght on the spccimon^ 
the juice of m hich had before proceeded up the pipes rather 
•lowly, it was suddenly propelled forward with a force 
truly aitonnhifig When 1 increased the heat and light by 
pointing the full {ocn% of the ravs on the vesials, tht power 
of thr hi at was too strong, and broke through the sidedivi* 
•ions, inundating tho spceimen but when I merely kopt up 
a proper degree of light and heat, it was curious to obberve 
the liquid p«i«i from pipe to pipe, in one regular and easy 
flou , iiuikiog a littk stop as it issued through the btraiteoed 
apertures at the boKom of tbo wsiU I have often stood 
more than an hour watching the ciirreot, (uhich passes 
bowritr much slowiethan the sap does) nor could 1 per* 
ccirr, that it required (while the liodt and light were on it) 
any Addmoiul czpidiont to bisten it, but in the night, 
when both are wanting, pressure Mr Knight tnontions 
from the b*i*»tard grain is (I should suppose) very likely to 
assist or qiiuk^n its flow , and as at night it is pressed 
against the cvlmdera, it is at this time (1 ^ould cooccive) 
It would h ivr its < fti 1 1 This p^rt is however formed ra the 
wood only, but the eontrac tioti at the bottom of the large 
vessels of the inner bark, it is probable may serve tho same 
purpose, that of forcing the liquid forward, by lessening 
the apertuns nnd giving therrfnre more impetus to the 
enrrent TIu tis&cIs are also of great thirkness in pro* 
pnriiuii tn rbcir sin , and have on thi m a peculiar mrcular 
tiling resembling a cullender full of very diminutive holes, 
so <null that no liquid could pass them, but m viewing the 
thick juK c th it runs through these pipes, I observed many 
babbles of Air, which, as the heat increased or dimmuhed 
tkeir aca IttafcH or reiardett (he flow of the liquid 
night not these apertures be designed for Ibe entrance of 
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RR to promote thu purpose^ The thickness of th<sc rpwls 
IS such, 19 almost to coucliI thu iltikiuss of ihi liquid 
that runi throiiith thtm lo stc (hinr forms Hcll it js some* 
times necesBar> to ck ir out ibeii caiitmts, u loch o» best 
done placing the bpetitiuns iii \ basket fasti lud down 
m a luanmi* strtam) ui boilin/ then tluiroii!>hfv and thm 
Ihroum^ them into ermi wax perkclly nullid When 
uiis sireueels, it Hikes cviellcut spiuiiiuis for thu 
cabiiH i 

Ihough Inlf fearful to pvi tu o|iiuoii al)s<ilutif> emu 
tiaJictory to oiu Hho^< afnlitm I so vnak ttsfteri oi 
iJobeVs^ vet i must thiuk In is uusdktm when h« says 
II y adts plauk j ijui our ks uumtssuisdaiis tankskiir par* 
tiesI nuwr loulJ hud tins, duel though the potent I kim^H p^uiiir 
feDiiil of thi liquid bilori<in^ to ih< ImiK util ottcii < 
to otlnr parts oi the plink it vimshcs tf kept 

aeparato for a da), oi grows su taint in toinpansoii with 
the rial Inpiid, as to urovc at is not in iii«'rcdient .Nor can 
i undirstind wh) he should siip^iosc, thit the tiiocs or 
lykndtH of (he iniiei baik an nurtl) siemius of the 
oidinary vciseU, for they au ivaetly the same, and occupy 
the bainc p(ae< , their peculiai sJiipeand oAiee attuiid them 
Iter) where, and time an no vissils like them m auy 
other part of the (itw or shtub 1 have nuntiuncd only 
the Teasels of the inntr bark, beciuscthiir fuim is unusual, 
but the sesseU of the bark ut roon simple and smaller, 
and diiided by a I near two, running 'oiigitudiMdlly between 
them How ihc gums, usmv, «hN milk, Uc ire fonniHl, 

I aro not ehymist suPjciint to give iii^ rkvr idea (oneirn* 
ing, but the labours ot Dr lhamson seem more lo elutj. 
dale this subject, than those of aii> other an (hoi 1 am 
acquainted with Nothing can be more adiuirTble than ihi 
mantier in which he accounts fur sugar in plants, it is ex¬ 
emplified each day m those thst aro out of health 
Miibel has also a verj Taiuahk papei on the subju^t 

3d I DOW turn to the wood of die skm 1 his is marked i orm u 
by nature with such stiong lines, it is haidl) |> 0 '<Mbk ^ 

mistake its parts Place the stem of any plant in a colour¬ 
ed hquor, aod esciy vessd which cooieys the sap from Che 
earth to the top of the tree will be marked and tinged 
VOL XXIIl —hiTPLtMIM / iJie 
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Tko sap IS the Boiinshment those TCS^eU cotrre) , U it a 
ihm watcrish liquor, which is probably the juicos ot tire 
t^rth, meAtaied into this form, as most siiilaUt to Itio life 
It IS to support 1 suppose it IS diUcjeat lu each diAcront 
soil, but ihough I lui« oftrii tnul b> sipaiarmg the 
sfood from the n si of tiie stun, a id Ihcn aiactratiag it, to 
draw forth the liquor froDi iJtcsuiic lice in diUcicnt soils,’* 

I uever could ibiio was iht cbuigc one should 

natural ly cTpat 

Ou diss«.ctin 4 the wood, tuo diilcrciit kinds of sinpes 
pn8enl cl cnisclvis, soon uuuLi, an •idditional oiio being 
each }i.it uJdid, w^uch tniibcr iiuuuiiits cUi (lie silrcr 
grain, and \no(<ur from (In cmi mftreoii to Ihc centre, at 
ieastfiom Ihc fir tliiii of the wood iu ihi pilli, wbitli thoy 
call the bastard gram I hi Inst is the ycail) stripe, and i 
had an opporiuinly ni s larg« wood that n is felled of ob* 
serving th< truth, not only of one stupe bung added each 
year, but that (lit stri| t was Krge or small, aicoidnig to 
tilt expoM to of Uit (ret, and the favouribUnrss of the 
season The woikI hid bun planted at two d He rent times, 
uoe put and thi other 56, and euh tree was 

exactly marked aitoidiiiQ (o its age, except fhra. rn fttui 
i^Ji4ck gave not (he number of stnpLs spiulied, and were 
afterward prond to Invc bun planted instead of otlius^ 
that had bteu brokui end cut down la imposed situaliuns 
tlic wtU side was much tmrrouer in screral of the trees , 
and r thi forwarder trus tlic N and N h was the most 
cio&dut 1 mean, that in tntasaring (be diameter of (be 
wood, it was Kss on * nc side of the circuuifucuu, Ibau on 
the other In severil trees then, was sonietiinos only a half 
circle, and m three dilicrt.(it o^ks, a rotten part having 
caused ibe line of life to kavcits situation, part of the piih 
had follow id it, andithadfurmed two piths, with many rows 
of wood bi*witii Ihe bastard stripe cutisisls I think of 
two Inus, or strings, with a Uttli.Scale between thm, and 
they appiar from their extreme susceptibility'to be formed 
of the same hathulikc substance as (he spiral tosscU 
^Ir Kinghiisof opuiiou, that they are scales only, audba 
IS too i \aet an obseivur to be contradjetod lightly, but as ho 
fnc«lioiis their prassuig close (which they aartajoly do) to 
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the cylinders at mght anri in cold Heather^ t)\tY would 

equally hare the eAiCt required » thai of rw/ 7 >/y^< by fhttr 

pyestyre ike of fhe »w«N rffi/? Ihc rood Vessels 

are far more smiily nude than tho<e of the bark, the> vre 

y^ry narrow (finders, inci (he l«i^t two rows nart to 

the Ciiole of l*t<. art sip vessels colored h^ thi spiral ones 

The horse chtsnut hub ihnt or four rows^ and the> appear 

to be in quantity icCs>rdin 5 fo the sire of iht iiartr Jt is 

indeed difficult to avCcrliin them t\ar*ly cron in the solar 

microscope, as it is in thtm alone tbeyctf/^ be 

/?»>••», and their i>lrtnic hncnc«b confuses Ihis hasrowels 

however tausid (he spn d st*'sclsfo bt (ikin for s ip vcsstls 

It was a great \ Icasnri to ne to hiiO, (hat outlier Mr 

Knii^htnoi Mirbil was of this opinion 1 belnn (here can 

bo no doubt, (hat thi> art cof/d and hold no l/tjuni 

Wbonwood js v r> aged, it grows bo <ompat thatitisdif- 

ficuUMiihoiil pieparatjoii to su the ojitn mouths of tlio 

vessels 1 he wood should then bt rutin thin slices, and Ml cut wuh 

laid 111 a very dry plau , and i( is wondtifuJ how this 

stretch the upper tad of the c^lindtr^, hut fresh cutspocu 

mens, if examtmd dvect/yy will almost always be suf* 

ficiently Tibihlt If muck m<i^i/{fi/dy and cut loiigitiidmally, 

it IS truly wonderful to set (he edict of liqht and heat on (ho 

vrood vessels, how immcdnUly on turning the light on the 

glass, the liow ot bap i$ acrclcrated, and uitli what perfect 

case It runs up rcsselb so iliriitniitise, (h it to measure them 

18 almost inipusdble is it not wonderful to consider 

tho force necessary to earn up iliis sip, aJnn the vesscN 

are formed of asubstince so //ir», so hf/Hi/Mfenty that it 

would appear impo^sibli to condm a liquid wifhm if, and 

yet that, without being worn out fnUiony it will t>ear 

this force exerteil against i(, for eighty yiars together, 

without showing any signs of dccav« a term which many 

troes will sustain? This indeed proilaims ti% iiithor, and 

should make the aUieist fall dowirand worship A few of 

tiie wood ^vessels are s^paratid, lod ion with the spiral 

Vessels as nouribbing vessels to ea< h leaf as 1 hare shnnu 

III my last, but thn diverts but little of the sap from Uh 

chief enrrent, which flows on, its Ust purpose hi mg to 

form the itamcu, and the curious powder that apertams 
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itj U, ftnJ AfiLTwttd to l^od l(s prtQClpdl aid to tlie formt* 
itun of the fruit and seed or it is tins U%i^ that u th« 
i;ruid atsd (lOishMig ^ork of nature, to uhioh all the rest 
Ctii(k but amtarisfo the great aceomplishinciit of pro» 
duriitg neu vegitibk litc> 

The f>pjril vis U are a t)iiinfi(v of so1rd strings coiled 
aip into a Kpinl foini I Vnuiiur biitsupposi them of a lea- 
tUerlihe sub fauci, an) Co bi fmind roUid *’(Mthd the !dst 
fiw rowb ijf «dip v( siJs 111 this MiiiiKr Ihiy run uji the 
stenvof tries mi) plants of Mor^ koid (uitJi a fiw rvcciw 
tious) atid tliiuri into iiu) li if mil floacr Ihiy art 
singi}* tcio siu vft lor th ntkidiyi, ihiyii i into i i< r> fibre 
of thi Icdf, and ire fistinid at the )i> alntli mtaiis, 

crossing Ilk< a |rdu ''cb in iniydiurlion (hronah the 
vrsveUf thi^ cdiiifiiH the Uivis tii in) « i> that is tir<(,^m 
sar) toth'm Jiilhi Itn^irviss^h ihe\ sri m siU of tin 
or tirctve, but in Ihi simlhr oiil) three or four to each vis- 
sil In the ubhi^i haf mil in thcbunloilc thi) are in 
hundlis almost ts tlink is t inikfhnid, but in sni'^lh r 
JeaTis they are piojioilv propoitiomd fhi mni< sen iriu 
ilie leaf, till nKirc th<) uniuhtjup J'hcsc an (( (nil/ 
bUuvcJ till laiisi 

Tilc spiral vcsicls in (I int(i/UUt t) (he rar^e o1 mo* 
4u pli'f h I do not i K in to sa), that tlu re js no tno* 
tiou III plants blit ahal aiisis fiuni tbuu^ but 1 im full/ 
pirsuadcJ) that the gKfi/i.U pati of the mQ4fon rn teavef 
and floT9H9 piocuds from the management of thih spiral 
Hire 1 shall non detail my reasons for (Lis piibuasiun 

Isi Ihe bpiia) vcbsels aie nut to be found in any plintb, 
to which mot lull is nuiur ssaiy They aiP never found m 
anv of thi tirs, m an) of the w lUr plants that spread thnr 
Itaees on the top of the waUr, lo aii) of the sea Heeds^ or 
in any of thi licluni, 1 tlinih too the) an nut found in the 
ficolopcndrums, or to the lemnas, though at fijst I tovk 
the hoe of lift 9 tb it ruD» into the leaf to form the flower, 
for one 1 hi elso, bating no cause for turning 

tbeir l(n?Ls, in wholl) without them 

Qd, if a pljut in a window, having all its leaves with 
their backs turned from the light, is moved, and placed so 
as to turn them to tbe sun they a ill in a feu honra regain 

thoir 
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(Yrf II former position rercTse and it will now want don« 
bk the time to bring them n^ht, change tbe arier a third 
timi) itid though tin plant wiU not la manntr hive 
■tiffi red, yet the kavc» will be long regaining thur pristine 
forct Few can move after the third or fourth r(.gre 58 tOJij 
and why^ because the //Aet/oifii Jtvvt/t, w^rc so 

rila\(d by the operation, as to have lost all power of <.oi!« 
ini' it to Iheir usual foim 

3tl I have obsi i ml th it thovi K ivts, that have the most moitonm 

Diohoii, have aho the move of Iht ve spital m shU, and havi t^bwd 

them mo^t tmvtid This is pirCicnUriy steti iii the ptypnln^ 
ijemifhi theliaf stalk, though small, ts full of thtui, ind 
so hard twisted, that I have knoiiii Hu st ilk to measure a 
^oafftro/ an tnih dtrtirnui lu hngih bilwstn thr mukllc 
of the dot/ ^nd a t old < This lould aviso only from 

ih untwjvtiii<; of tht spiral wim , and few plants havt inoie 
motion, irKl(C<l It has l n uiok than eaii fairly be attributed 
to Its long leif vt dh 


4th 1 took a Tim kif, md Hifhout v« pirating it from Tnciihcr 
Its parent plant, I imnlv diviihd lhes|nrvl vtssels, 
iouihtn,^ f/ie nau/tfhtni' oms, it nevir fiom that momiTit w rr%be cixi 
either orrontiwied, and whin pi i4«rf with ils hark 
to the hght^ it remat/tcd in this position, though it wav lou^ 
befoii. It decayed Doth el rtruity and ^Ivasism draw up 
thiac leaves, as if they wire le<ilher but it is the spiral 
fibres, not the cutftlr ^, for afti i I took from a leaf all tlio 
spiral wire, the kaf dul not ronhact af all Bonnet wave<»u 
connncid, that all the motion of plants wight be given 
the means of threads, but micrnsropes were not so perfect 
then as to give him the di light of knowing, that he had 
gmssid the operations of natun Ht madi an arlificjal 
leaf and flower, that would move by the cuntnvauce of 
threads that passed throogh all the larger vessels, and by 
this means they eflTerted every moveineat common to eith^ 

But Lis were plain threads^ not a spiral wire, the rUstie 
power of which well known to cviry |m rson nor had 
he an idea, that such vessels existcd« but thought it was the 
contraction and eloogatiou of tbi. upper and under euticia 
of the li af y birt this is certainly not the case, as 1 Hava 
proved above that it has no such powars* Thero aru in* 
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InKMtt eontnrt In (he eor^fit, and many other leave*, that ihow th# 
the spiral wire pQ^^P elw(ic Wire, much o? any fhmg yet metu 

4toned Natttrefas (au|^( then, to draw up these spir^ 
vuieli, (o make (bcmselvea nests, iq which to depoett their 


e^l^s and youn^, and any one may see m what manner it it 
done, and how the leaf ts shortened 

Hmt ci>ntrict5 I look a quantity of these spiral Tcssels from a cab« 

the <pir\l wrre (ijgc leaf, and placid them on a long netting nrcdic iii my 

solar iiiuro6cu}>e, that the motion might he extremely visu 
bte, and in ide iny assistant hold a candle to the other end 
of thi Qccdli As the heat approached it, the vessels were 
agitated iiiixprissibly, and appeared wreathing hke a worm, 
till ifith one edbrt they flung (hemscirrs off thd needle 
Thi fresh water conferta, and tho dodder tribe, are the 
only plants without leaves, that have the spiral vef9th^ that 
1 am acqu iinted with The former is almost tormed of it, 
and tht sco'iitiTo tlant'^ have scarce more motion than tho 
common grun confer? i I hare sicnit draw itself up, 
then turn with a siiddco motion, and vurruunda pm, roiling 
lip It like a worm, and it wiU continni to move thus for 
Sirenuth of moie than an hour after it is Ukeo from the water In (ho 
ly the geranium cordifolium the spiral vtssrls are 

vigeuNrb very tough, aud so very lightly Voiltd, that T ha\e by 

,;reat care drawn up (he liaf by thiii no iuh, but this isdrfi* 
ficult to be done Sonicmay imagim, (hitthesi spiral wires 
are too delicate to tu in the leaf orfloner, but ran any one 
«ay this, who is in thi constant bahit of disReetiug phnts ^ 
or who has seen the extreme delicacy of flow ers, and yet tho 
foice they will cxei t, or tho tenderness of (he young shoot« 
mg plant, and yet the strength with which it will force ih 
way through brick and mortar, and evin thiough solid 
stones^ The works of man arc effected by usiug strong ma. 
fenals, whta powerful ends are in view, but the works of 
^od are perfomed in a more wonderful maiuer, the most 
diticati means produce the greatest ends Look on the 
vegetable cuttiogs, It 1$ the aggregate of such pieces which 
forms onr ships, and which stao^ the united attacks of 
winds and waves View the metals, as they first grow or 
shoot into crystallisation in the ^rbor Dianw or the leaden 
tree, who would rccogouo tho deitroctiTe bmb, or the 

hardened 



on m nm n ncu 




eom ? By i tko mini UaI n nccustooed to hte them 
in their 6rft dcltcato formi prodnre greM effects, will not 
doubt wbkt the Almight) power mey fit for 

lo dotailme the erfHments (hat tend to proTc, that the Ai^umfnt from 
spirel wire ti the eau^t of motion in pUnts, 1 must suggest mcecri tliattiie 

OT)u which wiJl at hnst deer it frm ell tmprobabthtv 
. . . ... • tnuiveoffiiu 

those to whom the energy, nreogth, delicacy, andinscDp. 

tibfhty of Captain Katrr*s hygrometer is known, it will 

ofTor a certain proof of the posstbilit? of suchaa emitng 

powerf since that little in^tmiacnt is actet upon by the 

power moisture hiy of aiitWHtmgthcawnof a grass brought 

from ladia» Now if the most trifling change of moistare 

can antwtst one sort of rcgetahle fibre and by thu means 

manage an mstroment, why shonkl not a quantity of simu 

larly formed fibres or ypiial wins product iht same cfttct 

on k^ares and flouen? CapUiii Kaur*s hygrometer moret 

very sen^bly if a finger h placed within An// an inch of (ho 

fibic now the most sensitire plant we hare will not more 

but with the touch though 1 doubt not in its natural soil 

and climate it is more sensibh but in the sensitive plants 

there is a pccuiiaiity in the joint, which helps to produce 

that regularity of movemeut which is the most loriutis ni* 

cuiistance in its formation, this 1 ho|>e to explain in my 

next My only doubt is, 1 confess, w In ther the power 

that goTerns the spiral wire is light, heat, or moisture^ I 

am rather inclined to think it ismoexture, though of course 

light and heat must have reiy great influence, as no change 

of either can happen, without its increasing or diminuhing 

tho moisture of the atmosphere 

I fear I have tired the reader, but I have not produced Flowers 
half the proof# 1 might bung forward to show, that if 
the spiral rcssels are (he ortpn of motion tn hath teaves and 
fiowersf* flowers may be made to diangathar position with 
erery rarubon of light and beat, oren more than leooeo , 
and in the acacia 1 have made tho leaTes and flowers droo|^ 
in the middle of the day, by hokting a wot napkin sns* 
pended Of or them after I had completely shaded them; and 
by carrying flowers into an ice home, they will distiocily 
profn what part m affected 

The 
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Circle o/ Ii/e 


Circle tt life 
overlooked 


Uthe life nr 
l>riTicifi«il |nrt 

of (he item 


The next ptri is tbo smill circle of vessch ^itoatc betnecn 
the wood iitd the pdfl^ or rather between tht. spiral ychscIs 
and the pith, w^b play^ so Ter> conspicuous a part m the 
of the bigiORiiut seul, av 1 hope to hart |>roTed in 
my first letter, and which 1 have veoturtd tS call the circle 
of life I gave before (he strnIIaest proof 1 couiii^ that a 
plant <annot exist a day without it, and that, if taken away 
at a very eaily agt, it will ttoi (like every other pirl) grow 
ogam but whiti oUhr it will certainly rent w itself it is 
rcry curiou*i, that enry botanical anatomist hax drawn these 
Imts without giving th<ma mini, or otherwHt noticing 
tlitni, thiV wttributid all thiir powers to the pith, which, 
f om the sranf) term of its existence, and its bung perpt* 
tual)) irnpcdtd m its progris>, to make was for the fiower 
bud, cm 4iid(itily have, little power Bnt it was piobably 
their extrems dilnuyihai mind Uiein to hr oiirlooked 
<dlhi4t i/r//, whose idmii ililc treatise on th< woods it is 
i^iiitt wundcifiil should hediMigiinid The nrilt of life 
consists of rowsof little cstind rs, that have their own pi> 
riiliar jtiin, giiiirilly ot an austere quility hrniti this 
part all brauehis ttke thin list, and ill wood ihiead^ grow 
They run up (nt 1*1 1\, 1 ig 10 uid II) into all (lower 
buds, bill never approach thi U if bud When thiy intir 
thefurinir, tiny ouki tJuii nay disiiucliv to cacli siparale 
flowir« foimingtin pistil, anclaftii diposilsiig in each seed 
the fine which Ik the first origin of life, tfu\ ire afterward 
imprcgnatixi, or gam the powtr of gtung life, by the june 
of thestaiDin, which runs IbroiigU ihc same string into the 
seed 


T* the first pirt 1 hat in this port resides the principal oi/a/tfj/ of tlio 
ihatdiei plant, I think i proved in m} former letUr, but 1 must 

add, that ii js the firU jwif fAiif dtrv, when a branch is cut 
from a tne, or a tree torn up In watching the fruit after 
a sudden frost, if tikcn roon cnowgA, it is f/oi /iMe alone, 
^hat will appear to be bmnt In a few hours after, the rest 
of the ptsdl (at Uavt the poinfal and style) will be turned a 
reddibh black, but after the first sign itncvcr recovers But 
in wood, if this line gets injured (iither by the decay of the 
bud or other mtans) the circle will undulate into a thousand 
forms, to regain a wholesome situation in which to pursue 
sis tour»c 1 have many curious spec miens of decayed 

« wood 
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yrood rott€(l in this manner that ivoulif erplam^s «nbjPct cude of 
most evidently, and I havemanv drawing* taken from other m^ci-xyed 
specimens, but too Urge to tronbU Mr NithoUon with, wood 
but which I m'xy at a future time make public 

1 wis once fortunate enough to su i tri c < iit down, that Mr For^b^ 
had Uenmjni'^cd ircordiiig to Mr Foris thStxrtUcnt me- 
thod, and prornringxomc&nenmins of it, th( m w wood hid 
Im 41111 to form in theniiddli, wh< 11 th' pt/U should hue come, 
but wo<ul gr« w instead ditd tlu Hide of life, making a 
1 ijge nri lilt, liftapliH hi tlio new ])irt foi ihe pi/h 1 
shall givL 1 tkitch froir some of niydriuiiigs, is jt may 
bitter etfil im tin n itiirt of the circle of lift, nhich after a 
certain roiir i r riinied to thi pUct in the new wood, it 
would hoc <>< in thi old, as if it did notreof^tre on 

the fnsh form!(I wood, till it was«ol»d andsciurc In the 
rotten wood (lust icsstU may In alw ivs trai d by their 
tiirnini or tht/timf and in iii nfini jddnt (if the 

seed is boiled for dus tlmo} \n thm dirk cidotir, though 
often <ni*c white nhin a)i^ 1 hive non lieforo me an 
An^mds ipncottr e, whuh li u (b» e\tr lordin iry properly 
of iosiiig OIK of Its bi''iK hi s cti H Mir (I bdiCTCit IS com¬ 
mon to the *‘\Kt s) In dis e<|jiigi( t hud noire ight inches I'l'mKran 
deid, II but a snnil pine of llic bark and inner birk, 
which Ins gino / •/ ( 10 t rh <0 f > o a m u //vsA of U fleets 

ajiparently binci thf wood Ins b tn e itirUv (for the 
Xrood <b totalh void of moiviuK and must hive been with* 
out life some tinu ) ] los shows si heiic c ihclefnt»> pro- 

and that the only noun humt the) got was from the 
urbomcaad thu/ uO {tied Ills tint thiy apjitarid 
Unguishuig and ill, sfiU fbL> sboned fiMh bans Hut it^‘^l<^ ^f hfe 
IS mostiuiious tn e the St niggle till rirrU of lifchas made 
to maintam its existirue in thi in pin d part, indwhcn 1 cut 
it. It wis wholly in the bark hut J mver found any but 
delicate fruit trees ab^c to support such stagnations in the 
wood, it kiHs our forest trees, or at hast thi hmb that haa 
it, though they hav^ mam other compl iints, Cjiiite as bid 
as this pah} I n^vif set ader<rti\< Imb or brinrh, with¬ 
out endeavouring to imd its cauFcof iliiay by djsstrtnzit 
ihe cherry Irii is very siibjcit to ihiscnmplaint, but 1 know 
no tree that bciur ihous the lint of life, though of the 

aana 
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$Mmt eol^ U tW ftikf It i« so rery clear in iti vD4fi* 

lations ^ S 

\ 

Curious growth But of*AU.<bi pllfts which prore the powers of the dr* 

noite perhaps equal die grart called poarcptunt 
It grew ui a piece of awainp> rubbish groaod at tlie bottom 
of viy garden 1 hid oiteo measured sinn or m^ht ^arils 
in Jeogth m tht winter, perfettiy dead, ami >tt id June, 
or theuid of May, iwrccived lifo hci^niiinifc it«cif 

It the farthest end from the stalk StirpriSid a* tl is, 1 the 
next spring chose two, much alike, dissected one of them 
tIutrhoU otry, aud found acollevfion of little wliieh 

m thickness was not Jaigcr Ihan a very /ino (hrtud It hud 
got lull way the length of the grass which was about three 
yards Having mi rely opened the eoter, 1 Isid it down 
again, and tiu little vessels continued growing, till thiygot 
to the end of ihu Lngth of grass they then made i stop, 
and I petceived the gru* begin to tineken , and at the end 
nearest the rooN, the dead part became in Hated with juiee, 
lost by dogret^s itedcait appiaraud, got thiekenedohont the 
joints within ind )t la«t but forth fresh leaves and //rsA 
rocts^ from ever) joint 1 hivi since watchtd it with the 
greatest care, and find it h the ciuL of ble, that runs ihuff 
fTOtettod by the deo i %i<Ut heu it is stopped by tbe 
cover ceasing, it waits tdi thi siason permits the rest to 
Dead vcgfublvgrow But it should teach more tlian th», it will show, 
iJmedthat the dead mittei xiAj bi v/Jiafed with a intng jusce^ 

and live again, proi ided the Itjt al hot lorn m noi exftngtssshed, 
and I have since sen* tuis in manj things, as m thehydrangia, 
where the statksappar nrly die down, and are inflated again, 
or at least a jra /1 of Uiem, ami 1 doubt not a gardeoer must 
know many instancts The extreme delicacy of the circle 
of life is the cause of the double | ith the parts around it 
get injuied, it starts on this account from its place, and gets 
farther into the wood tnd if it has gone very far, instead of 
rcti rning the pidi begins to form near it, till two compKtt 
piths appear with the cir~) of life sarrnunding each on one 
tide, or if any ivuodi«< formed between they will each com* 
plei» its circle, oi lift 1 could give an innniBcribJe number 
of additional pioots of the right thaie vessels have to be 
cailod the oucle oj Itjey or propagation, dul I not fear to 
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and fire my reader, btit I oia74^tarftttem tune gtfo 

the reat 

The pith, which I shall now turn merely as 

a source of mottfurt to the rest of the plant when wanted. 

It stofM with crery flower bud^ and beipns again to grow as 
6oon as the bud is past it decreases as the strength and tixe 
of the tree increases, it is the only part of the tree, that 
hu no vesseif to cootaio liquor, for ti is a net only, not a 
buoiUt of oflmders It has been said, that it is composed 
of a great variety of figures, but thi^ is a mistake take at 
out etttemBly thtfij and most piths will be found of one 
figure only There are, however, a ftw diffuent sorts; 

(he net of the dogwood i$ very curious, and the pith of the 
juglans, and a fvn tithers diller in form Ihe size of the 
pith will form a tolerable diiiMon betnecn tfao tree and 
shrub 

I hare but htilo to sit of the root, eicipt that 1 look^mwrhof 
upon it to be Hholty fornivd of ihi rmd, mueh Ihiekened, 
and perhaps a very little of (li< Inik, but to be mthout 
inner hari, to have a qmntify ef uootl, no spiral perie/r, 
and hardly any pith I searched in vain for the larger 
Tcssds of (he inner bark, till it struck me, that the want 
of It wsa the reason of there nevi r being a leaf on a 
root In Dc\ou lh<s a tnil mon easily made than in 
any other plate, and I have repeatedly bieu assured, Chat 
roots were fuuad with ii ives, but it always turned out 
to be u bramh iJuck erossui the roof, and I always found 
it so, on dissecting it, to try the li nth of the assertion 

( shall now close my letlip with endeavouring to prove E-vcH part of 
the truth of an observation made lo «4 ago by that Mch\ir|>rm. 

obsciect Lmnwas, and since so absolutely dented by many cuiarpertofths 
1 mem, that each part of tbc stem has, when it arrives 
luar tile flower stalk, its peculiar juice’* for the formation 
of each part of the flower^ the bark produces the 
calyx of the flower, the inner bark the corolla, the wood 
the lUmcn, the cirrle of life the pi«»hl an i that they all 
join in forming the fruit aadseed Willdenoaw says, that, 
without having recourse to ihe plants or to dfrrecfioa, it is 
at once posnblt to ^how the folly of supposing, that each 
fat iieutur port of the plant should produce only one part of 

the 
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£ftch piitnf tife floworj direct?/ adduces fbe syngenetian e^nSf 

wh'tTpanv coiti^i il60tery plants^ tlut (if ho had diSbcCTtd 

cuJ«Tpar(ofthe them) woM hiltc'f^ovedtkr mi^(alceo( hia argument Hut 

as al] my opinians are formed on dttfection aiorre, I hare no 
theory to carry on, if I dednee from >fhat I sec m the mi¬ 
croscope a fa?se eonctusion I am rery rcidy un cuiitu- 
hon to up the point, hulas I reason from no ufhci 
data than disseiimn, luoiildask hnn thesrsimj>?c<|uebtions* 
sih), if the notin^hnuiit of each part of thi stem rs not 
mnfined to each fhffeient part of fht yfoucr, docs the whole 
arrangement of the stalk altery the moment it gets to the 
lower stitk’ nhyare then particutir rose) , to confine 
and ctrr) die juice to each pccnlidr part, if il m is nut of 
consequence thit this ]u <c should touch no other ploccb^ 
forahat pcrposi is the eunoii'i ind arUhinl mana^incnf in 
the bottom and top of d seed vessel, whuh (nibks the 
disscctei tossy, there aic hrt diimonb of bULvt^siU 
prorceiling from the wood, I linou then fort (though I do 
not see it) that this must he a fnt taaih tan flox^et, here la 
but one middfi vessel procicdn^ fiom (tu raett of life (for 
the pith stops,) It IS thcafori of the onUi pininndrta mo- 
nogyma here are fiso divisions of htdi vcssils pmcetding 
from the inner haik, ct must thncforc liavc Jietpetats^ 
This IS 1 simple Hsy of showing the truth, ind mi^ dis¬ 
gust, but It is ttathf and skonld not do so, ) ardintlj wish 
to convince, bicause I am convinced luibtlf Cat abose 
or below the sud vessel of a lih, a siokt^ a tuiip, and 
eoniicfwnmll 1 Jhiw urtwtdy fdhit Wh} in cutting 
below or above the seed ve<bcl of a syngencaian flower, eati 
yon diiettly fell whether it is superftna, wqualis, or b(- 
gregata? Look at the bottom of the seed vessel of thi 
sonchtis, ever) fan hoV of the vessel of the male is eanud 
up by correspouding tisslIs in the outward cuticle of the 
aeeil this I have piosed in the solar microscope, (dimmiu 
live as it i») ft Is th/ff an i nd up fill it meets and joins the 
of thi. mat s the fcoiale Itqitof is prutrueltd 
through the tn\f(k of the seed, and ss pot haps one of the 
itfong* nf ptoofi of fht impregnation of the female Jn the 
ayngcnesiaii e lisb ( sc« Vla/e IX ) the delicacy of the vcbstls, 
which mas bt supposed loo small for a liquid to flow 'hrnugh, 

iau»l 
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must not impede the belief that it does wbeQMc con¬ 
sider the circulaUoii of blood lu the dn^iai^bva animal t)i»t 
torments the body of the Uta and lousa* 1 have seen the 
liquor run up Hith the utmost cikrily thiough the upper 
cubcic of a Tery sidjU ^nd of die e^ugcncsiao order^ tiil 
4 t mU die male auJ I'HiliiMud lU tour&b It must be under¬ 
stood^ that thi juin fiom the coroJU flows in dit rest of the 
€ utitlC) and tiu largobt TcsstU irc thosa. for the male liquor* 

Xne produLtion of these IiiUt floscules, and the curious ar¬ 
rangement for the fisscls, and tor the nourishment of each 
Kparate is so uoudufuk that 1 hardly know an 

ubj(C( that hasaM(.n mo niort ihlic^hi than thecontriTance 
iu4turisUd in tfum^ or a si^ht moic foiinid to strike with 
xiundci ulicn srin ju tht muiosi ipi and how wholly is 
this biaiiUfiit Older of aiianic^Hunt countiractid by a 
doubit Ifoacr) that bv bndina tlicsi peculiar 

\essLls* but a g nu il confiisjon, that tins to maki a mix¬ 
ture of the nholc ' 1 luitr pumii in^stif to form any 
opinion what th< tlnng is to hi, Infun I hi>e tbsscciul it* 

Tiiy opinions Ui whully taken from what J do sic, which 
on this siibp ct I Inti h< rc ^i^m J he person ^ ho doubts 
need oiii\ diss«t a U\\y asioKt^ oraii^ fluwtr, below the 
seed scssi .1 oi abostit) and, I fancy, Ik will be satisfied 

In d< tail mg thi reasons i had to bilnicthat the rude of The. \nv of lift 
life furnud the lustiL and that it is die life of the plank 

, , * ’ , , ^ » 1 o< Xhjt 

rallu na) b( bitter cum|>arc<l to the *^ptnm marrow find tin 

htnxa of tlu aiuni d frame 1 forgot otic of the strongest 
proofs, which IS, that, though tht ctidc of life nivtr 

runs into an) other K if, it is to be found in all tliose 
leaver that have th*’ cuket on the miJdL or on the 

side of the leaf, \.c J ftrH to my g’cat astoniihment 
petccired it id the butcher's broom, where it leaus ducdly 
up to the flower then in seal upend rums, and afteiwaii 
in the \}lophyllas, i.c Beside^ that there is Tastly more 
M ood than in any other kind of leaves, as e?ciy one will 
fed on breaking them, the circle of 1 fe may easily be 
tiaccd, as Lading from one flower to the othir But I 
shall d( lain the reader no longer than to say, that these ideas 
and discoveries arc not the hasty productions of momentary 
oxanunabou, but die result of tsaoj jears of study, 1 may 
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TlteWof Jifeltjr i^Oi^ though till now ! hAte not hAd Ihg 

Snm thK be»r ^ before the puUM^ till I foand, tbot 

ibefWven mjr diieofVtai Iikei^ to be npei^tederfand /^WtrAerf 
IVoB the eiudj of otbere m I f MNimed^ ojr jean ego, 
^ eecend oigen w plaoti, whieb w«« lo wilH Aplamed In 
g |Aper in jonr eioelleat Jonmal^ tboa^ 

•care I boTe not sen honed the mRtlee ^^^9 becauie 
1 here aot yet completed »j ilud/of theni> bnt I maftt 
dbeem, Aej eo intirelj eonjti m my idea, that the motion 
ef pittUi M caufled almost wholly by the epiral nerTee,’* 
that I lay them bifure the piiblte, they will 1 hope 
mdteate every remmmng dvubt that may left in the 
jalndt and that Aey arc only more or lew aansUiTc, ai the 
length to which they are faatened is more or leu extended* 

I)iAR Sin, 


B^levfUy June IStA 
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ErphMtwa of (he Ffg;ure$ 

Plate Vllt, Fig 7 Divisions of tho wood in the stem of 
trees, a, the nod, h, Iht bark c, tbe mntr bark, d, tho 
wood, c, the spiivl mi fib, /, the line of life, g, thu 
pith, hy hy the silver giam, o, 0 , o, the bastard gram 
hig d cylinders of the inner bark 
Fif 0 C}liml(.n» of the wood 

Plate IX I ig iO Part of a branch showing the manner 
in which the lint of life, cc, tniirs into the flower bud, a, 
and passes 0) the kaf bods also tbe maaaer in which it 
runs to avoid an W|Uied part ip 
Fig II A flower bud, show mg the bao of life, e^ 
riaagig np to each flower, a, a, 0,a, a, 0, and tbe pith 
lenawadog at b 

n A seed veesd of tte daaa syngenesu, a, the 
by fraale florets^ c, mala and female florets 
13 Sccuon jerst above the seed vcmel of thedian* 
fbea* a, the calyx procerdM^ from ^ bark, fl, the co« 
roUa, Irom the tencr bark, c, c, c, ^ c, ten stamens from 
the wood, 4 iy the seed vessel^ 9^ ^ pIMti from the circle 

of liib* 
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0m the iu ff e t ii fetiptreUem qf ifUSti* ^ Mn 

Ann ItmmoM 

T« Mr. N1CU0L80N, 

SIR^ 

A FRIEND h^M ufga9t«d to me^ that, to aroM all mii-ICoMra mH» 

Uke$, I should hare daacnbed therariouj kiiKb of mobtuwy yStSaSoSi 
that might be taken for the penpiration of [danU^ lelt the be daioiMu 
subject) /font ihair opfMran^y should be gieen up U 
a droamof the author'!) wiUout a fair aad candid Mai, r 

It u cerUiuly worth it, for gnat must be ite influence on 
the atmosphere) and iiNmea<e the calculatton of the water 
necessary to uj^oul sucA u jicrfpirat$on^ if we take rnto 
account also the quintity wanted for ilietr growth Bat) 
i naysay, if Icaresixudc) in proportion to their tar face) 
at much moisture at a healthy man, they muit often drop 
water in tJic driest da)t, which 1 iierer could perceive they 
did But if (%s It lusnted on) thty jicld 17 triuei at much 
as a robust subject) every tree must be a thower bath, and 
we could not tit under one nithoot a complete wettiug* 

Of the various appearances of mnitturC) which the suJarDiffewnt kinds 
nucruscupe so completely elucidates) 1 shall hrst mention 
the honey deW) though there are few not acquainted with pitnts 
its a[)pcar4nrr Ucude thuy there ore three otherSy oue 
the bladder in which a sm^ll insect infolds its Urva, another 
lort in which an insect lavs her tgg^, and the third it the 
tickness of a plant, for there are feu pUnU) that do not 
give out a sort of when tU After these 1 malt ado* 

Won the egg of some insect. It ii found on the proteaf) 
and one or two other plants I have pr^ervedthe eggl 
till At auUnaii dmwed themselves The next it 
togoniia fonndon the pea^ the sun flower leaf) thf nMmiMi) 
and a few others, tJwae I have given a 
as I took them from the solar microscope) that ew^ one 
may jndge whetker the looks like the peri{dradon of a 

* lids does not foOew, onlrm some cause were p rese n t, to con* 
dsoMthoaqMoaavtpoor perspired C. 

plant 
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snil un 

aatuiai »eea- 

tlCIIb 

The melon 


The cucumber 


plant* I hate alfo seen the bcginuiog of the bairs of th^ 
leaf 'taken fo^ r 

Id the three o? fDr years that 1 havo been (as long as 
the leaTis last) cndeatouring to <lisco>ir [Krspiiation, it 
appears to me impi>>sibli. 1 bhuuld nut hatt lounil it, tf tf 
did exist but I ^a?e bought it with niarubcupcs tiut iiiag* 
sifted so estremiljff as to primit my bring diccifcd by 
other objicts 1 ngrtl iiidud the httlt usl madt of an 
uiitrutncat now earned to 4 iligrte of perfection, which 
multdail) bung new wo.idcrs to our admiring senus With 
respect to pirs|urdtaon, ti is so liUle bhowo, though the 
smallest bans of tht leaf ire (nlar^^id to thi bi/e ofa rulir, 
and thi wafci ib seen running np is tin rucfutiun of (lie 
air forcLb it from the incicdSid u iimih of the glass Nay, 
the pons of the leaf an so cnhrgtd, tint an object fuc 
times as snnil could be s<h ii mil ( \ in incd w hy then bliould 
I not 81 e moisture, tfttmyfcd^ 

In my former papers (which wcrcwiitten a long time 
since,) r did not mention (Im< lUbc 1 was not fully aware of 
It) the VC defective maiiiu 1 litide iibc of to (i^ the qu iiiUiy 
of piibjiiration gisin bv plaiiK, and to esincc its exibtcucc, 
till the dcbirc of btiid)iiig the clkct of \anous degrees of 
heat on plants, nude mi i(on<,utit attend uit on the hot. 
house, grciii huiise, hot waIN, and glasses, I then 

found, tint iRv incicasc of luaf hriped greitl) iovtcrease 
the moHbiJ of cryptogam tan pi Hits tin those karcb on w hich 
thc^ weie noiaiaU tniltutd to^iow , lud that In bide thi8« 
they produced secretions unknown to (he plant m its na. 
tural situation The nuIon gives a let) curious one, found 
on the edge of the Kaf uf ilu {lint eicry morning bat, 
instead of rove ring tin pLint Horn all air, leave 1 / tsltitU by 
satstngtht gtassy and the moisture tnttrely c^a^es It ib the 
same, though notsoniucli, with the encumber There is 
not the smaUebt apptaiancc of iooistnic without the plant 
1 $ farbt rendered Ul, to studi its secretions It is objected 
to me, that I left the plant so long (being three hourb) that 

* See Piute (X, Pigs 15 and Id, the CT)piogainian plant on the 
muuulus, or inonkestiowi] tig 17, those on the pea, which are 
recumbent lig IS, ilnwe on the sunflower Ihey seldom appear 
ou )Oungleaie», CM uoao) kai« uUUie plant is near iiuwermg 

tha 



m 


m THt m?M£D ot k^xti 

the moisture under the glass had erafM^b^ |^ight perhaps 
hare gives a little moraia a shortertea^MOie hygrometer 
Vould have marked a trifle more mmtm; bdt It is forced 
from the plant, and, so far from giving it naturally, I have 
evi,ry reason to beJicTe, that It acts at heat dotty and tears 
Its way through the cuticlo, as animals m an air pomp will 
sometimes have the lilood forced through the pores of the 
sain 

It 18 certain, that a plant cannot raist nithont air, and^« 
that It languishes in a confined air In this state how ^ 

possible 10 judge of its sccrctioiis I cannot help 
persuaded, that cxcelleot botanist Mirbo! had many doubts 
oT Its oaistence The clear and simplo account he gives of 
the production of the gasses and juices of pUnts tt tuthy 
that but for one bnty it would be the most perfect thing I 
ever saw^ I hope I maybe eacuiid translating the few 
lines It 18 certain, that the carbonic acid gas, pro¬ 
duced and renewed without cegsmg by combusbOD, u dis¬ 
solved lU water, which the atmosphi^e holds suspended in 
vapour, and which passes through the thin cuticle of the 
leaves, and penetrates tho albumen, and gains the nourish¬ 
ing vessels* This absorption takes place when the sap and 
other fluids (at first dilated by the beat of the day,) become 
condensed by the cold of the night, and fall towards the 
flower eatremities of the tree,/or then the liquids take Ion 
roomy a sort of vacuum taket place in the higher parts, 
and the vapours flowing around eater the loaves by the 
pores, as we see water force itself into the pipe of a 
pump by the help of the piston, that produces a vacuum 
But as toon as the sun appears above the horitoii, these 
^same fluids, joined to those (he roots have pumped up from 
the earth, dmwo beat, are earned into the ieouer, and 
etcape % Ihd pores, and it is then that tho tiafer and mt- 
iowie aad gas enflmed by light are d e oomfo ttiy and the 
torrent of ongen flows from the leaves*** 

Now if (he water escapes through the pores, how cao It Wstar ctnoos 
he there to be decomposed by the i^ht, and to give out its 
oiigen’ Setting aside therefor* thu lioe, tt li the clearest throng the 
necoont of v^etadoo, and the moat jest, I had ever 
pleasnre at reediog Bol esMln tt m, If jdaMs per- , 

Voa XZIU ^orvLttmrr* . tA ^V^e^ 
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iptred, tbey coQfd iilit gire ont oxigen However, though 
the Appearance of pen^ration has iQvanably proftd either 
a rrjpfogamiaii plant, 'the bubbles which held the per« 
fumed lii^uor of IcareS) and which an to be found in all 
1 reaves that are scented, the egg5 of insects, the edges of 
\(rjCinp (HT the ports, &e , ) do not deny, that there may be a very 
»^u4uon trillihg degree of insensible perspiration for I think that 

sort of bturf, or jilly, found on (he leaves, irises from it^ 
but this IS tnlling, and scanty worth mcntioiimg 
Ta# woe j>ri Of the innumerable quantity of plants 1 have examiued, 
^mfromiu iiice n, but one, that in my opinion really tloe^per^jnre, 

and dial noton the leaf, but (he Halk Fhis n thevina 
When thi vine ih exlremtly full of )iiicc, a babble ippcari 
on the stalk, wlnrli, magnihtd, sv md a plant n but realty 
Issues from thi. vnit a» the piopcr juae of it, foi T can 
seenostalk With thi sametmth 1 should havcmentioned it, 
if I had found hundreds, for to aftam truth is my aim, and 
I am really attached to no vystim wliilever Mine art 
merely desultory discoveries, not mdw indeed, but those of 
the tolar microwpcy to which I transfer all the honour, 
if there lb any As to the sickness of a plant, any person 
may pcrciive, when a plant liisbceu gathered an hour or 
two, huwdam|) and moist it grows, it is the same when 
placed under a glass, it droops and grons rlanuny 

I am, Sir, 

Y^our obliged Servant, 


BettiTeu %iiih June 


AGiNLS lUBETSON. 



numtrtutl Table ef ekHtte AUraettonSf mik Remarki 
OH the Sequences of double D< comporUtons TuoiiAa 
Yot sr, Jtf D For See R S 


att«mptT ai 
nuRierKtal ubies 

of elecitre at* 


j^TTEAfPTS hare been made, by several chemists, 



obtain a series of nnroben, capable of representing iht mu* 


uaciioav 


* Phdo^ Trans for IB00» Part t, p U8 Por a Mcmoria 
Techmeatd the double elective attraeiicws, commumeaied by the 
learned author, see Jounal, Vol XXll, p 304 
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toa] tive forcci of ihe campoittnt parts of different 
salts» but these atUmpts hare hetl^erto been confinul wit baa 
narrovr liniitS) and hare indeid heed so hastily abandoned^ 
that some very rmporunt ton^iqntnCiS, which necessarily 
follow from Ihtgmvral principU of a ntimemal rcpnseii- 
tation, appear to have beta entirely ovtrloolccd It is not 
impossibk, thatthi.ri may be some casts, in which the pre« 
seoce of a fourth subsUnce* besidt the two ingredients of 
the ^alt, and (In nudium in which tiny arc dissolved, may 
indueiae the pncise foici of tliiir mutual aitraction, eithi.r 
by atlecting the solubility of tfu salt, or by sonic other un» ^ 
known mcan^, so thitthe number, naturilly appropnato 
to the comhinatiun, miy no I mgir loi respond to its affec* 
tions, but thoc is nason to think, that such ca«cs aro 
raru, and when (hey occur, they iniy uasily be noticed as 
exceptions to the general r hs It appiais thirifori, that 
nearly all the phi n omen a of the mutuil actions of a handled 
didcrent salts maybe corieclly repnsentid by a hundred 
numbers^ whiles tn the usual manner of ichling cvi ry case as 
m dirtt rent ex^v riintnt, above two thousand separate articles 
would be requirui 

Having been engiged m (he collection of a few of the prin. A«enfsofnum 
cipal facts relating to chc nustry and pharmacy, I was induced 
to attempt the inv^ shgation of a sines of thcsi numbf rs, ^i.nri«dlx 
and f have snccudtd, not without some difficulty, in obtain* 
mg such as appear to larcesuflHHntlv well with all the casts 
of double decompositions which arc fully established, the 
exceptions not exceeding twenty, out of about twelve huiu 
dred cases enumerated by Fourcrov The same numbers 
•^agrea la gaoeral with ihe ordi r pf simple elective attrac* 
tions, as usually laid down by chetnical authors, but it was 
of so much less importance to accommodite them to these, 
that I have not been very soJiiitous to avoid a few inconsis* 
teaoosin this respect, especially as many of the bases of 
the calculation remain uncirtaio, and as the common tables tirf 
of simple elective attractiooe arc certainly imperfect, if they imperfect 
are considered as lodieatkig the order of the indcpeodent 
attractive forces of the substances concerned Although it 
cannot be expected, that tbeee numbers should be accurate 
measures of the forcei which they repreeeot, yet thqr mey 

SAl be 
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be supposed to be tpltraWc approximations to sucbaea* 
tores, at least if ao^^no of tlitn acc nearly iti the true 
pro{>orUon) it is probable^ that the test cannot deTiate very 
far from it thus, if the attrictife forci of fhe jihosphoric 
and for potash is about right tenths of thxt of the sulfuric 
and for banta, that of the phosphoric and for baritamusl 
be about oiiie tenths as great, but they arc calculated only 
to agree with a rertam number of phenoj lena, and will 
probably nqnire many alferaUoii^, as well a^ additions, 
vhea all other umiUr phenomena shall bare bi co aemraUJj 

iBnatj;;ated 

nt f^ett miy Thurc is liou ever, a method of representing the facts, which 

^ iht ba^e^of tbedeterminatjon, independently 
of aiy h} pothi sis, and wiibont beiig halih to the contmgeiit 
necessity of any future alteration, ta order to make room for 
f be jotrodnction of the affections of other substances, and tba 
laethod enables us also to compare, upon general pnociples, 
a in uitJtudc of scattered iihcnomeBa^aud to reject many which 
bare been men honed as probable, though doubtful, with the 
ovissioo of a Tciy few ool}, which bare been stairtl as awr* 
tamed 1 ius arrangement simply depends on the hup position, 
that (be altraifjTc force, which ttnd& to umte any two sob* 
stances, tiiay always be rtprcscutcd bj a cenam constant 
quanUty 

lrif*r Rk^rthf « Fro h this principle it may be infcrml, m the ftrst place, 

^ u ^ ^ sequence in the bimpie dectiTe attrac* 

rh*'nr«iile“4t ’ * 

tt9ci*m tions t or rsample, there must be ao erruur in the eomBon 

h noiifsii iLr of ih ctiif nltr utions, iH whicb magnesia stands abort 

• iwmunuwt' ,,, If 1 ■ 1 » t . 

ammonia uodir the silfiric atid, and below u under tfit 
phosphoric, ar d the pLosphoric acid stands abort thetuifnric 
unflcr magnewa, aud below it under ammonia, sincesneh an 
arrange muir impljes, that the order of the attraebre forces ts 
this, phosphate of magncMa, sulfate of magnesia, Bulfaieof 
Mimouu, phosphate of ammonia, and again phosphate of 
magaosia, which funnsaurde, and not a sequence Wo 
canst therefore uther pt^cc magneaia abort ammonia under 
thephoc»phonc acid, or thepboi^ione tod below tbesolfu* 
rit ander magnesja, or %e must abaedon the pnnciple of a 
auucrical represcaUiioo u tlui pagUeuUf caee. 


In 
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In fbe lecond plate, t)icrc must be on agreement bttwetn ^ 

the simple anddoublc electm attractions Thus, if ibclIuoriCf^^i^ 
held stands abort the mine vnd( r banta, and below it undtr^r^ ^ 
lime,thoAu4teof barita rannol dttompo&e the nitrate of time, 
since the prerious attrAttioos of these two salts are respec« 
tiveljr greater, than tbeUirclkn^ attractions of the nitrate of 
bariH and the fluate of lime Probably, tbcrcfoie, wc ought 
to place the fluoric acid below the uitnc voder binla, and 
we may suppose, that, « hen the fluoric and has appealed to 
forma precipitate with the nitrate of banU, thcrehas ifcen 


some fallacy in the per ment 

The third proposition h somewhat less obrious, but per- ^ conimvM 
haps of greater utility then must be a continued sequence 
so the order of dnubit tlectirc attrartiuns, tliat is, between atiroctioni 


any two acids, wi. may place the difllrciit bases m such an 
order, that any iv o salts, resulting fi urn their union, sh^t 
always decompose each other, unU-s^ each acid be united to 
the base nearest to it foe ex impk, sulfuric acid, barita, 
tass, soda, ammonia, >U oritia, magutsia, glycina, ahrmina, 
iircoRia, lime, phosphoric acid 1 be sulfate of potass dc- 
composes the phosphate of banta, because the diflercncc of 
the attractions of birita for the sulfuric and phosphoric 


acids IS grcatci than the difftrence of the similar attractions 
of potass, and in the same manner the difler<Hue of the at¬ 
tractions of potass IS great! 1 than (hat of the attractions of 
soda» consequently the dtflercuce of the attracbons of ba¬ 
rita must be much greater than that of the attractions of 
sdda, and the sulfate of soda must decompose the phosphate 
of barita aod in the same manner it may be shown, that 
each base must preserre its relations of piionty or posteru 
onty to erery other m the senes It is also obrious, that, 
for similar reasons, the acids may bo arranged m a conti¬ 
nued sequence between the different bases, and when all 
tha decompositions of a certain number of sales hare been 
inresiigated, we may form two corresponding tables, one 
of the sequences of the bases with the acids, and anottcr 
of those of the acids widi the different bases, and if either Correction o( 
or both of the tables are imperfect, thor deficiencies gayy,”*****^ ^ 
often be snpphed, and their errours corrected, by a re¬ 
peated companion with each other. 

la 
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T«bl«i formed In formiDg fables of ihn kind from the cases collected by 

JerteU byFour« ^ ha?t been obliged to reject some facts^ which 

wereefideotly contradictory to others, and these 1 have not 
tiionghtit necessary to mention, afew^ «hiih arofiosjtiTily 
related, and which an onlymeonbiUint with the priocifde of 
numerical representation, I have men honed in notes but many 
others, which have been staUd as merely probable, I lidve 
omitted without any ooficc In the table of simple elective 
attrathons, I have retained tht usual ordtr of the di/Tercnt 
lubsUnces, inserting again in parentheses such of them as 
require to be transposed, m order to avoid iiuonsiqncnccs 
10 the simple attractions 1 have ittichcil to each combinn* 
tion marked with an asterisk the nnmlar deduced from the 
double d(composition, as expressive of its ittroefive force, 
and wh< re the number is iiuonsi'ifciit wiOi tht corrected or* 
dcr of tlio siinpK elictne attiar(ions« 1 liivt also enclosed 
It in a parentluMs Such iii appirent iiu<iiiskst( nc> may 
perhaps in some rises be unavoidxbli, as it is possible, thxt 
tlie didercnt projiorlions of the missis, concerned in tho 
opeiationi> of ymjitc ind coiopuiinil ritcomposition; may 
fometxmes caobi t real diilt r< tice in the compirifiveTTiignu 
tude of tlu ahraetivi forces 1 hoH lumibirs, to which do 
asCeiisk IS libXId, lu men ly mscrti d by tnU rpol ifioii, and 
they (in only be so far impicntd for cUl nuiiung the mutual 
actions of ihi sslts (o which they belong, as the rcbiills 
which they mdii ite would follow fiom the oonipanson of 
any other iiupiiurs, mtcnuidnte to the nearest of those, 
which arc more correctly deteintiiuil I have not been able 
to obtuii 1 feuiTicidit number of facts relating to the metals 
lie Slits, to enable me to coinpicliend many of them in Che 
tibits 


I>iTt 4 ] 03 w of M- It hasbci n usual to distrogiirsh thcatfractiooi, which pro* 

duccthcdotibb decompositions of salts, into accessary and 
superfluous aitr utions, but the distinction is neither reryac* 
curate, nor very importlint they might be still farther divided 
accordingly as two, three, or the whoK of the four ingrc. 
clitnts conci mod are capable of simph decomposing the salt 
iir which the} arc not contained, and if two, accoidtoglyas 
the) ii'^nieiiously nnited of separate such divjMons would 
honi vir ni ii lytend to divert the attention from the natural 
op > *t(>u of ih< joint forces COD tern cd, 
b - S 
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It appears to be not improbable, that the attractirc force 
ef any two substances might, in man/cases, be ciprcsitu f^eeof two 
by tht quotient of two numbers appropriate to the sub-vulwaiicei 
stances, or rather by the excess of that quotient abore * 

unity, thus the attractive force of mauy of the acids for 
the throe principal alkalis might probably be correctly re¬ 
presented in this manner, and where the order of attrac¬ 
tions IS different, perhaps the addition of a second, or of a 
second and third quotient, derived from a different senes of 
s umbers, would afford an accurate dctcrnauation of the 
relative force of attraction, which would always be the 
weaker, as the two substaucca concerned stood ocarer to 
each other in these orders of numbers, \o that, by allixipg, 
to each simple substance, two, three, or at mo^t four num¬ 
bers only, Its attractive powerv might be expressed in the 
shortest and most general manner 

I have thought it ncciss^ry to make vome alterations in (he riieriibc*iT w 
orthography generally *idoptcd bychcoiist**, not from a want *''^*'***^'^ 
of deKn nci to their ludividiial authority, but because it ap¬ 
pears to me, that there an ceitain rules of etymology, which 
no modern author has a right to set aside According to the 
orthography universally cstabi ishi d th roughou i the language, 
without any material exceptions, our mode of w riUng Greek 
words is always borrow uJ from the liomans, whose alphabet 
wo have adopted thus the Greek vowel T, when alone, is 
always expressed in Lwtui and Pnglish by Y, and the Greek 
dipthong or by U, the Komaii^ hiving no such dipthong as 
0(J or OY« The French have sometimes deviated from 
this rule, and if it were exi usable for any, it would be for 
thmn, since their u and ou arc pronounced exactly as the 
and or of the Greeks probiMy were but we have no suck 
^ excuse Thus the French have used the term acoustiquef 
which some English authors have converted into acoustics,” 
our anatomists, however, speak, much more correctly, of 
the acu nerve Instead of glucme, we ought cer¬ 
tainly, for a similar reason, to write glycine, orglycina, if 
the namts of the earths are to end in o Baryti», as a sin¬ 
gle Gredk word, means weight, and must be pronounced 
barytes, but as the name of a stone, accented on the se¬ 
cond syllable, it must be writtea bardes, and the pure esrtk * 
inay properly bo called barita* Yttna I have altered to 
Ilm) because no Xotui word bepas with • ^ 
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Nitric 

A fk 


Nitric aitd Muriatic Acids 


JAv J V 

BartU 

Potaia 

Hanta 

Potaea 

Bania (10) 

Poli9« 

fbMi< 

Soda 

PoUStt 

861a 

Kiioaa 

Soda • 

S'ida 

Aronir*nia 

Soda 

Ammonia 

Soda 

BariU (10) 

Suoniut 

Maguesu 

Ammonia 

Mignesia 

Airisouia 

Aniinoina (7,11) 

J xnte 

Clrcma 

Mi^ 1 siA 

C Jntna 

Majineica 

Magntsi'i (7) 

Maenesta 17) Alumina 

CWi Ilia 

Mumun 

Olyi ina 

Stroutii 

Ammooia (7) 

^ircon a (B) 

Alu lima 

o^iicoiiIa 

A1 umiiia 

Lime 

Glycina 

Bartia 

/iilOiiui 

Bariia 

/ireonu 

Olycuit 

Alumina 

Stranua 

Stmntia (9) Strontia 

Mrontkt 

Aliimiua 

7ircoi A 

I me 

1 ime 

Lime 

1 line 

/m on la 

MUhtAflC 

FHoaruoaic 

1 Liintic 

SoLTOaova 

BukaCiC 

(AtLOMlC 


(7) A triple lalt is formed (>>) Foiin rof th^t lUi miirute of zireimi*i dcooiii* 
pO!>c« the phosphates of birin ait\d Mrontw (9) ^vcofdm^ in fuiircroys tC(.ount« 
the fttiaie ufstroutu dcconrp<M,< the n> unat«v of aitunonia, vnd nt «ll the lMse« below it^ 
but he sav'manor h<f pan ul 0i« ann Tolumc, that the flu neot strontMitan nnlcooirit 
halt (10) ActorUm^ to J ourcroy ^ arcoiini of these comhin nuns, hariU <houl(] >taud 
imroedntely below aiomninu m both of the se columns (11) With )itat| ihecarbofiMe 
ol liiiie deconposoa the. munaic of aoimonia 


Piiosiifoaic Acid 


Barlta 

Lime 

Bima 

(otiw 

Banta 

Line 

Barua 

I line 

Soda 

1 line 

Potiis 

Pft^ s 

P«t’t s 

Birira 

Vouis 

Soda 

Sr>da 

S<mIi 

1 init ( 1 f 

Snd 1 

Stroniia 

Stroinu 

Stronlu 

Struinta 

SiKintia 

hlagne^ta 

M igiie la 

AinmuiuaflS) Immoina 

MaL.nesia 

Ammoma 

Ammonia 

hi lanesiA 

hUgntsn 

( l)UII*l f 

fjiv cini 

( lyutu 

Ol>«tna 

Olyciria 

Alumina 

Aliimma 

Alununt 

Alumina 

Alumina 

ZliCOOU 

^irconia 

/ireoiiia 

/ireonia 

/ircofiit 


Ptuoaxc 

SULtuaoi % 

Boa acic 

Caxaomic 

(»Mottifoaoiis) 

(18) According to i’ourcroy, th 

c phou>liate of ammonii 

d^compofis ih** br 

magnesia (Id) Fourcroy seys, tint the carbonate of litot dotomiK>^> UkcuUu 

of potash and of soda 


t 




pi'VORic Acid 



1 ime 

Lime 

Voian 



Pouus 

Banta 

boda 



boda 

Strontia 

1 ime 



AlagotMa 

Poia<s 

Banta 



Ammonia 

Soda 

Sti onta 



Glycifia 

Ammonia 

Ammona (U) 


AloiPLna 

Mafn< sm 

Magnesia 



Zirconia 

Olyciua 

Glycina 



Strontia 

Alotnicia 

Alumina 



BiJita 

/ireonia 

Zirconu 



Svarvaova 

Bonacic 

Caidomio 

flA) Aaeordlng to Feuretoy, ibe carbonate ol 

auunonia 

decomposes tbe fluatee 

banta ana stroDUa. 
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Ej:|vrfmrn/^ m iSulp^mr ancf Ut Decompostfton, by Mr 
CcftluoAtf) Profetior of Chimtstry apjiiirable io (ho 
ArtSy and Member oj mernlltiarrKd ^oaeUes*^ 


W^HEN bodies we attempt to decompose hate expcn- 

diced no iteration from thcebeimcal agents, to the action of uuxylf 

mhidk they hate been subjected, wc are obliged to clast 

them at simple bodies^ The idea of simple snb^Unccfc, how* 

cter, though Acre must be such, » but hide reconcilable 

wiAk the different phenomena of decompositioif and re* 

composition, erhick nature is incessantly producing before 

our ^es, and I bare serer considered as simple all that are 

generally deemed so On die contrary \ base always thought, Km« m tb« 

that the substances constHntiDg Ae mineral kingdom, 

vb^terer kind, are com pounds, aod Aat Ae principles of 


* ioumalds Physique, July, 1906, p IS Mr Davy's decom- 
ponoon of sulphur by the Voltaic |Mk is given it p 32\, of oic 
present Aumber 
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whick iStj arc conposed are the tame, as those that enter 
into thccompoMtioti of substances, that btloag to the regc* 
tabli and auimal kingdoms But let me not be nnstakcii* 
The state m which weare aeqaamted with certain priuciplts 
18 lery far from the great condensation they must cxih« 
rience, befoie they enter into the composition of the mine* 
ral kingdom Accordingly the compounds of thu^e that 
result from a umon of these pnociples must differ, m pro¬ 
portion as they recede from the fomiir stUOi or approach 
th* latter lliH m fart wc obMivt in the icgetable king¬ 
dom The cs*»entMl oilv, forexampb, must be considered 
as compounds, in whick the piiiuiplts an very near the 
gasoons state, white the elemtuN that cuDStitute the resins 
and iixid oiU are in a state of thi ertatest coDdensatJon, 
with res|iect to the kingdom to which they belong But 
this greaUst condensation of tin pninijiks, that form thr 
different compininds ut the vegi table kingdom, is fur re* 
mosed fiom the first cUgne of cundiiisaiion of the elcJicnts 
that constitnte the subsUTiciH of the nnneial kingdom Ac* 
cordindv th« liuhstriMtibihty of Iht Uttirscenn connected 
with the difTieukyof causing piimipivS to retrograde towards 
A ^tate of less condenMUon, that hare the very opposite 
tciideocy 

Wliati hare jnstsaid of the dilTfiriit degrees of conden* 
satiuii, ill which the principled lhat constitute all natural 
bodies exist, 1 adraiind ten >cats ago in the first paper I 
had the honour to present to the Iiuiituie on tho compost* 
tioa of alkalis and 1 have seen with pleasure, that Mr 
Bcrthollef, in adopting fhi<( opinion in his Chmnical Sutici, 
has taken it out >f the rank oi bypothesea* 

As to. the indestructibility of minergl substances,^ to 
which 1 as( nbe thcdiQitulty of causing the pnaeiples that 
constitute them to retrograde toward a state of less conden* 
sation, this too is an opiuiOB, which appears to me to 
merit all the atltotion of cheiQiftti. In fact, what power, 
except that of the mutual attraction of the pruiuples that 
compose all the substances of the mioeral kingdom, can 
enable then to resist tke emioenll) dilatable action of ca¬ 
loric? Thni ire, to tfeet the deumpositioD of ninertl 

•atotances, 
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sn{)8t&neei, must be mployed m mi atiiiUerf^ ud not m 
nn immediate agent 

*Thc decomposition of tnlphar, vlueb cooihtatei 
tibject of tbia paper, will furnish an applieatton of the other b<v]i^ 
prinaplel have just laid down However, before we aU 
tempt the decomposition of a substance, it is requisite, to 
have some notion of its composition, that may Indicate dit 
nature of the eipenmenta to be made With respect to 
sulphur for instance, I had observed, that sulphuric acid 
strongly saturated with nitrons gas gave a blu/ colour to 
••water acidulated with it From the appearance of thii 
colour I inferred, that carbon must be out of the component 
parts of sulphor and then considering the property thie 
substance has to diaolve in oils, I suspected, that sulphu? 
might be a compound of carbon and hidrogen IhesecOn* 
jectures were very far from a demonstration, but from 
these i could proceed as d'lta, cither to attack tbe pnnci* 
pies tbcDfelves, or to cembme them with a third principle, 
which by Its union with them would form a compound al« 
ready known 

Nitrogen, for example, appeared to me well adapted 
to give rise to the compound 1 should wish to obtain, if 
hidrogen and carbon were component ptrts of sulphur 

In fact, from a combmatiou of these two principles with’houid produr* 
nitrogen must not <t compound be produced analogous to 
the pronic radical ? and would not this product, the clis rad«at 
ineflti of which arc known, indicate those of sulphur? 

To renfy how far my conjectnm were well founded, I 
made the following experiment 

I subjected to calcination in an iron tube four ptrts of 
animal chareod with two parts of sulphate of potash, thephaisof peta^ 
whole being intimately mixed 1 heated this mixture to a 
cherry red, and having suffered it to cool to three fourths, 

I threw It into a large quaati^ of water and hxiTwted 

When I had filtered the Hquor, it was of a green colour, huvium 
inoliniDg to blue according to Ae bght in which it Was 
tiewed It had but a alight ameii of hidrosalpharet Its 
taste, though different fromdmt of tiioqiritssic radied, pro« 
duced on the palate a sensation riimbliag that, by w^lbh 
this radical is characterised 
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not pro* kpiutcd I tried afterward whether acids would precipitate sulphur 
b/dcidv, oximunatic bcaraly rh^ertd it lur- 

4 bid They only evottid from it a ptcuhar imeU, in*>up- 

portably fetid However as ih( nalure of tkc solutioo I’u 
dicatcd the prLSdiu.’of iidphiir^ I was williat$ to asctiUio^ 
bothlupwuh whether it coiitaiutd any AVilh this vilw 1 let fall into it 
ot ^ drops of a solutioo of sulphate of iron at a maxi num 
of oxidation, whiih numidixuly octasiunid a blatk pre. 
cipihte, that was speedily chaiiqcd lo hUix by an additional 
quantity of*th( ^ohition of the sniphati^ 

l<rom th<sc diiUriiit oa|Hrirotiits, iiid particularly from 
the property of ihu solution, I no longer doubted, ihit the 
feulpliur had intir<d into combinaliou with the siitrogcQ| 
and formed a compound auxlogoiis to the prussic radical 
Suljihurii *u(d Jlaving afterward examined, what action sulphuric acid 

nitrous gas would hare on tint solution, I 
suJ|fhur remarked, tint this acid produced a copious yellow preci¬ 
pitate in it, which to the <>e had U1 thi appearance of 
sulphur, and imithd a similar smill when thrown on lire 
coals Ihit solution, like those Kfuic exaniinid with 
■ctd«(, contained the prussic radn il, and the precipitate 
lureiiantioned was nothing but this radaiJ, which at the 
moment of its formation might bi c onverted into Prussian 
blue by eombirijng It with a few drops of solutioo of sul¬ 
phate of non 

utk i Ihis compound (hen clearly indicates a substance ana* 
^ prussic ladiial, but differing from it m being 
more fixed, since the strongest acids do not separate it 
fiomits solution, while all of them readily decompose the 
prussiaic of potash Were this the only property, that 
chauctensed the radical of which I am speaking, it woeld 
be sufficient, to distiognieh it from the prossid 

With regard to the great degree of fixedness of this new 
radical, it may be aacnbed to the hidrogen, the condensa* 
lion of which appears to be as atrong ui this compound, as 
it is in sulphur, a coudensatsoo how user, whirh nitrogen 
cau diiDuiish in formuig amiaoiua with the ludrogen by the 
decompoHtioQ of pgnssAte of iron 

As to the question, whether carbon or hidrogen be the 
predooiinent priauple in anlphur, it is obvious, that the 

procias 
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^toceti I ODpIojed to d^composo it oflortU htUo meant of m 

finding thfi proporfioat of the two pndriplcs lulrhiift 

^ There is^one ohscrratioo however, that may throw gome Prohahryhi 
hght on t]u% question I baie rtmarked, that the solntions * 

of 8i(]phuri.Uedmtrogtn of poUth [azote su^fitr^de potoi^^ 
atl con fain an exc<s» of ctrbon, v^hich th<y let fall, if the 
Jiqaor rtmam cxpo8<il to the open air whence I hare m» * 

ferred, that the uitrogi n did not 6hd in the sulphur t1i<* pro* 


poition of carbon ncccBMf) for the formation of the 
prussic rtf^tal 

In the ni\( papi'r T shtll hare the honour of cotnihu* Future re* 
nicatmg to the InstiriiK 1 s!aU make known thi ilcmenU*^^^ 
of pho^jdionu and of iron ! shalllikcuix notice in it 
the alkaline mit ils, in vvhuh it iv said () rcis no carbon 




Ejpenmente tn CoffO/ntf (/on of those on (he Decemposiiwn 

of Sitipht I, bp the Saeic^ 


Having been informed, that the expeunent^ related an Expinmeuti 
tpy paper on the decomposilion of lulphiir hare not ^P«c!u'xve^ 
poared sufficieo Uy dcciMic, to authortre th'* concluHion I 
hare drawn from them, I am impatient to make known 
fresh facts, that nia) serve to conlinn the results I ob« 
tamed * 


Eitp \ Initead of litinatiDg the residuum of the 

* • « ft ft . ft ft *. 1 sulphur com* 

cioatioa of vtitnal charcoal and sulphite of potaah, as wat^inMUitu 

xneDtiooed la paper on sulphur, let it be lotioiately 

mood with cat i/tb of sulphur, rery dry and well levi. 

4pitcd; and heat the miztare, either in a guttbarrel or in a 

stpno retort If the gasses produced to this opmtion be 

collected, it will be fbaad, that a great deal of ausiuoQucal 

gas IS erotred from the commeocement of the eapeftment, 

to which will suectod bidrogen gas, and carbarttttd fau 

drogefi gat Wbi.n nothisg aiore is giTeo out, extiagaish 

the fire, and, ai «^OQn as the vessel u cold, hximte die 

matter it contains in about ten timq^ its ws^ht-of water, 


* Journal de Ph^ upie, August ISOft, p 117 
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tfRaxroiiTtov Of luLratnu 

Md thM l(lier Thn Iidnnni dlflen froiB the fomer Im 
being of a deeper coloar, which annoBDcef^ tiuBUcarboii is 
dissoked m it m a larger proportion It imn from il 
likewise in containing bnt little of the pruMie radical 
Iloweror, if it rtinam> fevnonthb in contact with the 
air, tt will acqoire more and more the property of preci- 
idUting the solution of sulphate of iron of a blur colour, 
which shews, that the pnociples of sulphur combined with 
nitrogen are capable of forming the prusaic radical 

But what u particularly remarkible in this experiment 
IS the hidrogen produced during the operation, also tlie 
carbon, which is disaolfcd in a large quantity m the )m« 
fiam, and UsU) the almost total destruction of the prnssjc 
radical 

la the first place (be hidrogen dibcngagetl from a mis. 
(ore, which gare out none prcvions to (he addition of the 
sulphur, must necessarily be a product of the Utter sub. 
stance In the second place, the carbon dissolved in the 
ban turn must likewise hart belonged to the sulphur, sinct 
this 16 the only substance added to the mixture Ami lastly 
the almost total destruction of (he prussic radical is ei« 


plicable by the presence of hidrogcn in (he sulphur, which, 
combining with the nitrogen, produces ammonia, that soon 
eacapes from the mixture b) isH volatility 
Cd experiment Esp i Solution of arotired sulphuret of potash acidu. 

*!ated with sulphuric acid| uhui niiviHl with a suflicienl 
quantity of sulphate of iron at a maxanum of oxidation, 
yields from a fourth to a third more prussian bine, than the 
same solution would give if acidulated with salphunc acid 
saturated with nitrons gas 

Nai justJ> Such a diOcrerice m the results could not fall to engage 
1 UuK ii attention, since, from tile hy potbesis cf the disoxi^-^ 

nation of nitrous gas, this, instead of dtminiBhiDg the pro¬ 
portion of pmssian blue, on the contrary should hare in- 
vrrased U I judged from this, that (he explanation, which 
had been given of the phenomenon in question, was not 
accurate, and that it must result from some other cause, 
than that on which it had boss said to depend 

To ascertain how far this conjecture was well founded^ 

I made 



SECoxpostTioit Of strLpnCft sn 

X mado sercral c%|>enTncnts, Among which tho following 
appvareA^ me thi most conclufiire 

Eip S The solution of jiottaed lutphurct of pot&sh 3(1 expertmcn^ 
vtroHgly ftcidulitcd with Mi1phni% acid ^Uuratcdwith ni* 
trous gib ^idds A copious prccipitAte of bulphur) while all 
the other acids siarcd^ throw down anv 

ScyofAl chiniistbf to tv|jliiin tlus truly rtmarkable pro* ExpUmed 
pe'ty uf nitrons gaSf have suppovid^ that iIjis gas was d<u 
composed, and that its ovigui^ hy coinbrnmg with the 
hidrogen thic hotdb the bulphar in boluUoO) favours thepre* 
cjpitAlion of the sulphur 

Yet if U wtre true, that uvigin had (lit properly of 
tipilating sulphur from its soiiitioo wh) d ks not the oxj» 
muriatic acid act in the bameiiniiiui is the nitrons gaif 
Can oxigen possess two ^nch opposite pro|vitus, partlcu* 
larlywhiiiit acts in simiUrcircumstiiius^ ]hisexplana« 
t|on then preseiUs an anomaly far fioni favourable to the 
different hypotheses opposed to the consiqiiencct 1 hate 
drawn fiom tn^ expenments It is proper thtreforc to 
examine the question in another point of sii w 

In the first pUce nitrous gas docs not 4t i in the solution accounted for 
of axotiro<i sulphuret of potash by oxigeni/iii^ the hidro* 
gen of the sulphuret for this soliifioii, fir from rorttain* 
iDg A surplus of hidrogen beyond the eompobition of the 
sulphur, IS oil the contrary deprived of a part of tJiat which 
sonstitntcs the sulphur Acrordingl) it is by hidrogenumg 
the dishidrogenized carbon of the sulphur, that the latter 
IS preapitatcd from its solution, whieiiis very djQcrent from 
the explanation that bax been given of this phenomenon 
Thus the Jiitrqus gas acts on the solution of azotiaed suU 
phurct of potash only in con^iicnee of the affinity this 
gas has foroiigen, and of that which the dishidrogenrsed 
carbon of the snlphiir has for hidrogen, an action that 
concurs at the same time to decompose the water, and with 
which u eonibincd (hat exerted b> the pulphar on the 
oTigcm 
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On the Camera Lucida In a Letter Jram Mr 

'1 ^SHunttAKr 

To Mr NICHOLSON, 


SIR, 


Cani4»rai luciria 




Havino bo^n mach pSetstd with the ducription of the 


Catneri LhciiU in >our 70(h Number^ Iproiured one of 
the InstrumcutS) and made expiiimDnU to ascertain the 
extent of Its muds when eonpaied with those of the Ca* 
mera Obarnri I big iiave to send thw result of these ex* 
prriineots, for the mtoriDAlinn of >our reaJus ingencralf 
and in hopes that they may mdutr the ingenious mventor 
of the Camera Lucida to bring it blill nearer to perfec* 


Defects of th^ 
omnn ob 
ura 


Brvui I g«Hjd 
draugbtsui III 


tion 

1 he defects of the camera obsiiira are, that tt is cam* 
bersonie to carry iUjih t and lot up for use, that (be objects 
ic ri ftcctb are, under some nrcomstasccs, defii lent in point 
of brilliancy, and that the ob|tcU are, under ionic cir* 
cumstances, a little distorted from the truth ^f perspective 
For these defects, the bkiiful artibt, who chooses to inaki 
use of the instrument, will know how to proride a proper 
remedy The drawings that are said to have been made 
by Ab)SsiDiaa Bruce* bv the assistance of this lostrnment, 

the 

* U wnsonci fishionable to use Mr Bruce of eiery Lmd of 
breach of veracity among other thiogs it was said» tliat he could 
not draw, and Uiat the dr iwiu^s be showed as hu own were nut 
his, but made bs anuther persou hine has done him justice m 
msii) pdrtiailars, ami if any one still behi ms tbit which was satd 
of Ids drawings, \ may, perhaps, eontnoute a nute towards douig 
him justice on that head 

Twk ween tw i nty and thirty y can ago there was a tak of drawings 
lU Hutchins’s Rooms, King Stiegl, Covent Garden, among them 
Veto many dravruigs, socne doudied, and oUiers only sketches, 
the Auctioneer jMibhcly declared at the sale fo hare been 
made by a Mr buce, wbo bad bem on a public mission to one 
of the States of Barbary, and wai lira obsttU on a journey to 

M> fatluff purchased loose of Ihm drawings, so that I bad them 

sevtfa] 


a 



ojr THc cAMnA tvcrhk 



the dnwiagt that wcie cerUlniy made by Mr Dauid b> Dri?inK#mft4e 

means nl»Chis indrunent, and the drawangt which arc satd^^ 

to be Wue for different panoramu by the laine means, 

afford conrinucig proofs, that tl may be of grtat practiuil 

ntdity in ddiucating objects with truth and/oa/rf^, greatly 

superior to what can be firacticc^ e?eo by eminent arlists 

without Its assistance 

The great adranLi^c of the camcia obscura is, that itb*^vAotag* 
iSxts the objects to be represented upon the surface, so that 
wlien the artist has taken his sution, and arranged his ixw 
strumont, he has nothmK to do but loa his pencil orer the 
objects which he «ces lie nuder bis hand, and, m propor¬ 
tion to hjs capacity for drawing with corriclncss aod tau* 
lity the objects which lie before him, will hii draaingt be 
masterly, boautifal, and correct >Vhat aUriniages has the 
camira lucida to oppose to the disadvantages of the ca¬ 
mera obscura, or to put in competition with the advan¬ 
tages which the Utter instrument is known to possess^ 

The camera lucida is portable in a very small compass, it a< 1 vsiju|«»oS 
represents objects with more brilliancy auddisiiactncAs than ^u,. di 
the camera obscura, and it represents them either stoglj or 
in combination, with pi rfect truth and correctness of per¬ 
spective What dtioilvantages has it then to counterbalance 
these particulars in which it is oidtotly superior, in a >ciy 
great degree, to th< ratnera obscura^ 

This will, perhaps, be best illustrated by refernog to^ts dtadstn 
the annexed ^kcti li frum nature, which 1 have drawn with 
the naked eye, whuh 1 attempted to draw with the camera 
luaila, but could not, andwhiek 1 have no doubt that I 
could have drawn with mo'^c corrertneas, facility, and ex¬ 
pedition ui the camcia obs^^ura^ than iit any otlicr manner 


seiml years under my c\e, tbej comibted ci hgum drawn from 
natuu 111 the fashionabii dre^ oi the bm«, tJie sketches drawn 
with much truth and spirit, the finished drawings Uoled with so 
much taste, that E have no doubt the baud tbid made then was 
equal to an) thing that was afferward produced as Bruce’s, and as 
they were puhluij sold as his before be had acquired any public 
reputalrui, orc\(Uvd the tongoeof «avy to lujurebim^ there is 
t \ery reason to belter e« that they^are actually drawn by Mr Bi uce 
These drawings were fa^ountei mb me so long as I bad acec'd to 
them • but in> fatEitt^s coUeOfoniM tcld ttim Us death, and 1 
ktkow not whet became of tbeoL ^ 

Whfw 



^ tM ertMii MciDA 



ifiMKiiced When 1 find ftend, arrioged V 17 p»l>er, and 

fixed the c^ert tneida npoo tt^ I had, npon mte 

thf» ef e gfai«, 4 diifhict tmw of the whole actsie, 1 K fverfert 
an the tnitrniDMt woeld repieieni it, bot a Afferent ar* 
rMifement whs Aece^sar^, Motl I coaid hare a chance of 
eepytng, or, tf jou pIrW, drawing It I waa to after tfie 
position of the c}e ^la^, «o that I should, in the upper 
of It, ICC auch of the objc eta ai I was to imitate, and, 
MHhe lower parti a diitmct representation of the papor 
ffnd pencil with and upon which I wai to draw, theee (wo 
Atiaioni will aifmitof didiwcnt proportions, bat, to sneak 
in genenl terms, wo may say, (ho upper part contains a 
correct view of part of the obiecfs that ore to bt drawn, the 
lower part contains a correct sit a of the (lapcr on which 
they are to be drawn, and (he pencil by which (he drawiuf 
is to be natle the pptration to be performed is, co look 
upon the representslion of the objects and the represen* 
tation of (he pencil and piper ut the sunr moment, and to 
copy oxaedj unon (hriowir, whdt is seen upon (hi upper 
part of the <ibpc* ihi^ every man will do 111 prupor*. 

fjon to the power he hai of imitating the forms of objects 
Diffdmer be thit arc placed bifon ^ m The essential diflcrencc between 
tween Uie two camera obsenn ind the camera Incidais, that (he former 

fixes upon (hr paper (he. whole of the picture at one view, 
and (he artist his only to piss hii pencil onr it to render It 
permanent, which he has (hr puw<.r to do with more cor.< 
recCntss and expedition and equal facility, as if he waa 
diwtrinq without the use of (he instrument The camera 
lucida, on the contiarj, places btiore the eye a certain 
portion of tho obfccts to be imitated, and achCtam portion 
of the paper on which the initiation is to be dtawn thp 
diflcrence between (he two operations wiU be exactly as 
the. diffwi«ice between (rating and drawing against tbe 
window, and copying the samL drawing if placed before 
you upon the table diis u the dificrence upon anew of 
the mhnl«» prorrading, but, Upon drscendiDg (o minuiie, 
other circituutancos bear atUi more against the camera 


lacida 

ThccirclcFVg 3,PI X,coAtaiaaaTeprescQtatsonofsomaoh 
of the view aa caw bo seoQ ik ibo same tvue, with so much 

^ of 

' s 
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m 

mi p*per mm wlmh, and Am {Mnail by whKh timto be The pttem 
ifmtatcd t ot eorntf^e the draagh^wiiiiwiU cop; eorrccll; oa ^ 

Ibe loirar part thoee objecu vbicb be jace la the apper part 
of the gkUM, bet thcie object! coneiitala but a anail part * 

of the whole view, if the retaalsder it to be attained it 
oiast he with great trouble and diAoalt; it it tree that by 
flionng mtj bead to one nde^ and lookiog diagotUljr acroia 
the eye gliM) I eouM tee objectt that were aot vmbie 
«pon looking dtroctly into it, and that by moTtog my head 
from OM tide to the other I conld gel all the horiaootal 
and thote ^bnee which approach to the horiaontal 
poeition upon the paper, to that by this method I coaM 
get all the honiontal haet that wm within the range of die 
inttraoieDt or the drawing bet it wai impotfrible) by at; 
artifice to do at much with the perpendicular linet, or 
those which approach to the perpeadicultr direction, with* 
cut altcnng the position of the glass, and in doing this it 
was found impoMible to connect the different portioiu of 
the scenQ that were viewed upon changiag thi> position of 
the glass, with a degree of troth compartblo to wh'it may 
be attamed by the camera obecura without any trouble 
at all 

The reader wilt perhaps eomprebeod the diCicully if he 
imagines the great troe la the foreground to be dinded 
koruontaliy into four or more parts, tach of which must 
be foen by itself and drawn by itself the glass must then 
be shifted so as to see and draw another portion wi&out 
teeing that which had first been drawn, and to on till the 
whole was completed Independent of the trouUe and 
watte of tme that wouM be neceasary to shift the glass, 
if It conM be done with accuracy, the arcmnstance of 
not being able to tee the whole of the scene while one 
H drawing il, aad of course comparing the efiect of the 
whole u extremdy onplcasent the lattniinmit mutt be 
removed from the papw before the eSeet of the drawing 
could be teen, and if it thooid be necessary to correct it, 

It it next to impossible to rtplaea it with suffimeot sccDracy 
to avoid makiDg false lioea, and of coone destroying the 
truth of the repveseotadoo* 

1 have stated Am 


that ihtm found, m Meched of 



inronveuenM indlhlf Xm tUl 





sir 


I?*®' jSii.*, 

it 

1 mbit ftat«rUiK| 


WsUM*, 


S 7 tf M ^ CAlCSft 4 bVClOA* 

V {or wMck I coiHA not 
fti 1 am mfofa>yi^jfan4 4iw 
been able to oMB them» 
ud if ^hej* haTe, they 
^Mite byp6iath»9 out the 
I bat, if thev'^hoald do 
iibte to ptudncc a Tieir, 

I eonera iucida, n itli at 
9 WMtiJily a oumotr as an 
a* .eameta i^acnra. 

-, _ ._i|i*iin*iterljr 

|HrfVt of oXMatloo A }0 JhoQI(^p0im m India, made 
kr IMiM ^ ^ «Moeto Mr Danifl*t 

vlbM on thtf oceaaya, becava^I kMp^ been credibly ia» 
tbM ^Afe eV dro#o (ii Che camera obsmra, 
aodi it they are well known, ikry forar a good public 
. ttandard ef coaipafivoo* 

^eit, that a porfret loitrumcat io be used at 
dibpoMpr is IfttUii^/ftowderatum, and will bo obtamad 
yrbin'the aapioMp a l w Hi to Uie caaitia Qha«a iftd tbe 
o ai am tondaen bo ealteA m (he tese iiiehiditb^ end not 
be dimioMhed by any of Che iDeon>enieiicet to which each 
of them it at preceot tubject 

lam, Sir, 

Your most obliged Setwuiti 

T SHELDRAKE 

W, Sirondy 
July 6 fA, lbOP« 

JZc/e/rnrrr to th^ Dtautnf^ 

Fig 1 ^kiteb from oatuie as il may be seen and drawn 
imcnodiatilv in the camera obacan 

Fig 2 I’artol (he Mmenewassoenin th^ oimeralucicla^ 
Che nppoi half contaiot a porCuin of the faorisonlal lines m 
the lien oy nflccted iq the gkaa; the lower half thons the 
pi mil initialing the same lior^ upon the i^per, it is obmns 
that b> looking diagonally into the flats (be yisw may be 
extended so to take la a portion of those lines which 
^ cannot be sceo when lookiag direetiy into the glass 


Fig^ S« Port of lha tree 


m the apper half reflected 

so 
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III the the pcniil (op)inf the seme parti upon the 
pdptr in the loner lul< It i$ evidept that nu sore of 
ubject OSQ bi copied st one time tbea cao be ma 
lookino directly into the gis 0 S) of CMM ike whole tree 
(anuof be scat Jt once, and caonot be copied withoat 
the lustiumciu hiveral tnaesyto M to take It by 
separate pjccis, which cannot be esewot one Ome^ etms^ 
qnentl> tli it great danger of loetfif the truth of iha 
whulc| wluU out IS eojployid on coefa pari 


• RLMARK by W N 

ir 18 certamt) the intuition and mbtriutiun of the mnnior Method of 
•f the camcrj hinda, that the tracing should be made upon 
thatpirtof thi piinr where tbi picture and the jioint of 
the pinul (111 bulb be seen comddtnt^ and not that i copy 
ihould lx takin jii ihi tuaiMicr Jisenbul by Mr bhcldi ikc 
Tint requites an 'ittintiou to the small ntop, which regulates 
the quantities of light hich enter the pupil from the prisin, 
ind from the paper iii the same direuion, bat 1 haro not 
found It difflcult to louiage the position of the eye, which 
IS the pnncipal circumstance—and this will perbejM be as 
casih acqeirtd by a few trials, as by any mioiifi desenp* 
tiun of the process, which may be dcriNcd fiom Dr Woi* 
iaston’s paper m the i7th V*oi of ourJouindl, p \ 


Mil 

Reynarle on somt of the Dtffmttons md^<fom\vi Hurtot^^e 
9 EuclttL In a LeUet Jfom Wiliiam Saint, 

To Mr MCQOLSON 

bIR, Cromer f» Norfolky 

4 fhy ibOP 

lx reading over, a few days sinn, the 7(h book of the llemarkiea 
tnglisfa ediUoQ of l)r» Barrow’s 1 urbd, several ttbjictiuni ^ 
eciurred to me against some of the definitions and aiioms, 
which I noted down On rcfiewiug these objections, 1 ^ 

mask 
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BBMAftilS Bjiuaw's &A10, 


d lo 

t^er<^Ucr 


IXhmuon C 


Pefrnrlion? 


Kcma ki> 




must Cf)Dfe&8) that, /o me, they appeared to have aone 
vuaht, I rcsoired therefore to stud thorn to yon, accurn 
pamtd with such rewiixrk^ (for ] dare not aspiit to c^'i 
tium notea critical and >»eoAetnca)) as appealed toost ap* 
pheahk 

IhcdC objteticn«i Aid remarks, Sir, arc sobmutad to } ou, 
and (should you deem them worthy of insertion in your 
widdy (ireui lied Journal) to your gcomctiu d n idt Hith 
the greatest humility 

I am, ^ir, 

^ our obliged ami constant i odcr, * 

vv svjxr, 

0/ the Ro^rtl Mtltiary jiroikmffj fVoot^tih 


DcJtrjftion 5 

An CT^n number i& that nhich may bt dindcd into (wo 
equal parU 

Dejimifon 7 

But an odd number is that which cannot be dmded 
into two equal parts^ or that which difforrth from an eroD 
number by unit} 

Aeaiiist tiubc dclimtjoiis it has breii objected, that they 
arc d( ill iLni in the word trUc^rtU, which, it has bion thought 
by snitu, should hive been inserted between the worda 
equal parts* in tarh fkfinition for it has been urged, 
any (hM luiinlx r is dirisibb into two equal parts ^ as 5, for 
instdiirc miy bi ilindid into two equal parts 2^ and 2| 
To Ihis obfKfion however these difinitions art not liable, 
for numbii i& defined to be a multitude composed ^of 
units,’’ and put to be a number of a number ” there¬ 
fore a part aUo Tnu^f bi composed of units,*’ and hence 
the objiciioii i> obviated 

Dejinition 8 

A number evtnly even is that winch an even number 
mea^urcth by on tven nuiaber ’ 


D^/imtwn 
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Defimhcn 9 

But A Dumbtr t v<.n]> oAd is that nliich an even number uou 9 
ii|easnrcth by an odd number ’ 

Ihore appears to be something erroneous m these defiau R«.nurk» 
tions, ^inct thu saim numbtr m«iy be fueiiil to Apply to 
both of them, for inyUiice, the tium^r 4t) iv evenly cven^ 
becauiie the even number 4 mu-uris it b) thi tyiii number 
10, it ih a) <1 evenly odd, bt(Aii<e the iven nninbcr S 
measures it by the odd number 6 Thtst dt.tinUifMis houIcI 
perhaps be UdS ^xu ptioiubU) i^cxprtSHd thus Dt finittouS 
Anumbtrevenly (VCR tb4t which ma) he diviihd info two 
equal parts, havingciih pirt in (veniuimbir Df/rfif/toit9 
But a number evenly odd is tSituhidiniy Ik divided into 
two equal part», bivingcnh pin in odd number 

fhJwiOti 15 

One number is Mid to miilupS xiotKi when theDohuioon K 
number multiple d is >o often idd J to itsilf is Ctm iro 
units m the number oiultip'jni , «md iim*iicr number is 
produced 

1 hjs defiTUtiou Appears to be in)|>tnpcr1y expressed furkenAtii 
if, for instance, it were itqmred to multiply (be number 
9 by the number S, it is necessary, to obUiii tin product 
according to the deiinitiun, to add the number J to lUelf 
•o often as there arc units in the noinber that is to say 
twice to itself, now the number 3 added once to itaUf gives 
6, and added ttrtce to itself gives 9, thus 9 would l>e ob« 
tamed for the product of 3 multiplied b| 2 , which iscvi*^ 
doutly cnoneous Perhaps this dcbnitiou vsould be better 
thus one number is said to In multiplied by aiiufftcr, when 
it IS taken or repeated as m to> tiovis as there arc units ui 
a^t other To those, however, who ma} be disposed to 
contend, that the words taken or rept itrd'’ do not suf¬ 
ficiently d hnc the operation intended, and who may farther 
insist, that multiplication is onl) u coniimud oditi/toa, 
luclid's dehnition may perhaps be prcfcrird, if the words 
le$i one be inserted aft<r the word mti/ifjdjfing 

D^/hahon 93 

One number is said to measare another by a third nnm- Definition aa 
ber, which, when it either maltiplles, or is multiplied by 
the Bseasoring number, prodocea the umber measured ** 

Thm 
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xviAM% OS ftinaow’f tvcvio ^ 

This definshua seems <o be objectionable on this grouod, 
that It defines a number t > measure another number 
by a third number C, «hi.n '*sfhirC muhi|)}iid by A, or A 
mnltiplicd by C, produces the number H Now the possu 
biUty, that CxA ein be tqnal ta AxC forms tht. subject 
of the Ifith propoMuon oi th( very book to which this de* 
finition 18 prrfinJ To ^iy the least, therefore, this de¬ 
finition tt out oj Cider and l‘ucluldo<s not ap]>ettr to 
have made any use of it, tdf after tlic tfith proposition, so 
certainly it ought not to base been given till tin, truth of the 
proposition VI renal IV implied m tt bad beiti dimonstrated, 
that is to say, till it had heeii piovrc!, that C multiplied bv 
A IS equal to mulhpliMl hyi, to which proposition it 
might hare forintd atoiolhr) 

If one number, mwl'ipijmgan aher, produce a third, 
the niulUplMf snail nxa uic the piodiict by tiu multiplied, 
and the nmltiphcd shall mtisuie th< sauiL by the multu 
phtr 

1 he first pvt of this aaiom is admissible, since it only 
hnpJics, thvf, tf anyiiumbei, A, bo first multiplied by any 
other numbir, B, and fhin dividtil hv the saoii. number, 
B, the quatunl will be A,^a truth which is <vident from 
the opposite etfects of ninltiplic^tioii and disision Ike 
latter part of ehis axiom appiai» to bi objiCtionabU, foi it 
does not, like the former parr, fiut suppose ait operation 
to be performed upon a ntimhLr A, and then the eilect of 
that operation to }>e dom auav or withdrawn by another 
operatton of a oneHly cpiwvte nafute, for though by thu 
latter pait it is uqnircd to multiply A by B as befort, 
it 1 * not required afterward to divide by B, but b) A and 
though it mas ho an obvious truth, that A first multiphtd 
by B and tluii rlindul by D, will gne A, jet it is by no 
moaits so obrious, thit A mnltiplud by B, aod theu du 
VKltd by A, will gne B, for heiotlie opirjtions of mulU- 
pheatiun an) ditision are bT diJfcuHt numbu^ By the 
former pa't nl this iviom, if B be Uui multiplied by A, 
and then dividid hy A, the result will be U, and if the 
lattif {>art of it were ttfj et^U^ uamoly, that Auultt- 

idled 
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plied hy and tfaea diTidcd bjr would gire B aUo^ it 

BxA AxB n 4 B n V 

Y ulxl be ^ 1 SE — ' ' } or Bx AssAxB, heoce it ap« 

A A 

peais, that (hr latter part of this auom virtually impIiLS tho 
truth of tilt: 10th pioposition, and i&ftthercforc objectioo- 
able 00 thabamc grojodsa^ tht. !t 3 d tKGnition 


Axiom 8 

If one number mcasuit aouthtr^ that number byAktomt 
which it measateih shall unaburt. the same by the umls 
that are in the number miaburuu) that is by the number 
lUUf that mcasuics ** 

This axiom implies, thatif“:sC, lh<ii~=B 

this IS really more of a piopositioit than an axiom By 
the furu er part of tho last a\«om it m«t] indeed Jic injcn^ii^ 

A . . . . ( X B 


that, since -[rssC , AmustbcsCx B because 


=c. 


B~"’.. a 

hut, as it has biforc been show i«,itby no tncaosfifl lows because 

lint therefore This n\iom therefore 

B O 

IS objcctionablr upon the somt ground> with the U^t 


Auom y 

If a number measurini; another^ miiUiply that byAxioiiC 
which it mcasuiith* or he multiplied by it, it produceth 
the number which it miasurech 

This axiom that if a number A measure> another Remiib 

nnmber B by a third nombi r C, then A multiplied by C, or 
C sinlbpbed by A, gireb tiie same product B, that la to 
ffgy, thif axiom implies the truth of tJic Ibth piopo^itioa, 
and IS therefore objectionable on the grounds before stated 


Proponiton Id 

As there has been freqnest occasion to refer tu this pro- P/ 1 3 

position m the preceding remarks, it may not be improper 
to observe here, that it it one of those which hi» engaged nui^v cni ncm 
the attention of Beteral eminent mathimaticuns of the prc« 
tent day, and among others the cckbraicd Legendre, who, 
in bis hiita xw ta TlAoru ilg$ iVoMhies,*’ has girtn a 

lit mon strati on 
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drmonstrfthon of the ^atne, from nhjcb it mftjr he eon« 
eluded, that Mr I^egendrc him^cff did aot consider Eaclid*a 
demo ns trail on of this proposidon as sa/iffoc/or/ 

Indeed it mnst be confesst t. that in Luclid’i domonstro* 
tioA, as girin by TV Barrow at kasf, there i9 an air of 
odieurtffi^ whitli iend< r« it difTifuU to he understood For 
the satisfaction of surh of vonr n idi rs may not be in 
posMSSioh rif in idtlion of I uc*u( ((intiihini; the 7th book) 
itiDiylK proptr hen to Qive both thi enumeration and 
(JiDiuii^liatioii of this piopusiiiuii, as they arc found in 
Dr Bairow 


P/ OpOU/fOfI 

hi^ 0 €iu<m 1 C If tuo nunilnrs A> B, mtiliially B4 AS 

multi|)l>iii 4 ihemsclus produce any mini* AS B 4 
bers A *1 B\ th( iMimlKn pioduccd, AB 1$ BA IS 
AB and BA) shall b« e<iuil the one to the othci ** 

f 11 lid I Fur bteanst (’</) ihmfori o )5 def 7 

momuuu jji I 1 ^^ y JJ^ ^ y 

iml hy luc iltiinatily 1 shall he as c 4 0 .r 7 

of*< I in B 1 \ iu \ U l»iit bceiusi B\=BxA) (u) 

thiri fori shall 1 bi as oflin in B, is \ m B \ , therefore 
as oftiiT IS 1 IS m \ B, so ofuii i> 1 m B \ , and (r) so 
AB?:BA W W I) 

ji \Viih r<sjuft to this demonstri^ion it must b< obserTed, 

that th ilkntni student moots with i dilhcuKy m thercry 
b(i{uiaiu 4 for «li\ dois it follow, because AB^AxB, 
th it 1 bhill l>c as uM ii in A as B m AB ^ I hat ABs.Ax R 
lb in {diiitinl prop! sition, and implies no more than t^at 
A mulfi) III i1 In B js upiat to \ multiplied by B, from which 
110 lufiiM o (in lu 4<rmn Ihe next step of the demon* 
stiation, nimeli) \nd by coDSCfiuence alternitely t shall 
ho as ofb n i*l 1> is \ >ii AB, ts deduced from the preceding 
b> sir^iie I f llu 1 >th j^ropoeition, whuh prusib, that, tf 
I be 00111 iiMod III B IS often ai D is coutaincd in I*, then 4 
IS oanUiiiod in 0 as often aa B is conDmv d m E The dc« 
monstrition pin ii.ds with) ** but bicaubo BAsBxA) 
tberilore sh III be as often m B, as A in B A Now this 

li 
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19 i9bjecttoiuU)1e upon the same principle at the first step of 
the demonttratJOD The next step it in these words: 
‘^Therefore at often as 1 is in AB, so often is 1 m BA 
Bet this does not appear to be the roost natural and ohTiout 
lofcreuce froio wh it hat been prcvic^sly utiOTipted to be 
prored, for, if it had been st(isfai.turily shonn, that 1 is 
contained as oft^n in B as A in AB, and that 1 is contained 
at of'en in B at A in B V, the naturat infeivnce it appears 
«ouId be, that A is contained in AB ai often as A is coo» 
tamed m BA, and so finally ABsB\ 

^ From the objections here siauil the following demon* 
stralion is easily derived, which is subniiltcd to the conside* 
rabon of the lovers of gtomctricat accuracy with the 
greatest humility, as seeming to afford a more satisfactory 
proof of tkc proportion th4ift the one above given 

la this demonstration it may be proper to obs<rve» that, 
to avoid any ambiguity, the sign of miiltiplicdtion, or Xy 
should be read bv the ^ ords midO})ital bj/ It has been 
thought better also, 11 l^tlad of n/tmny to the proposition, 
dihmtion, or axiom, on uliuh *oy of the steps in the 
protess depend, to lUicrt these at length 

Dcmoffsi/ (Uton 

Since by Axiom 5 unily mtaMi^cs every number byNe«^«oion 
die units that arc in it. that is by the same number,*’ 
therefore 1 measures A, A limes, otiJ sincL h> the Grstpart 
of Axiom 7, If one numlitrr multiplying another pro* 
daces a third, the multiplier shall measure the product by 
the Biultiplicdy” therefore D shall mcssnrc Ax B, A times, 
hence i shall be as often in A, as B in A x B hut by Pro* 
pillion 15, if I measures A as oftui as B measures Ax B, 
then 1 shall measure B as often as A measures AxB, 
or 1 shall be as often id B, aa A iii A x B Again by 
Axiom 5, as above quoted, 1 measures B, B times, and by 
Axiom 7, A measures BxA, B times, therefore 1 shall be 
as often in Bas A in Bx A« but at was shown above, that 1 
shall be as often in B as A tn AxB, therefore^ as often as 
A IS tn BxA, so often u A in AxB but by Axiom 4 

Those numbers, of which the seme number, or equal 
numbers, are the same parts, are equal amongst them* 
selves,’* therefore Bx A is equal to AxB W W D 

IX. 
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IX 

jfccount of a New Aady obiatned /> om Ginger In a LeU^f 

from a Coi»nu»i ondfnt 

lo^Mr NraiOLso.v 

SIR, 

By the following process «ui(l (which I consider as 
new, and wonld propose calling the aingibpnc) was ob« 
famed from ginget 

One oanct of th< be^t while gniger was infused during^ 
two or thict dayv, in ounces of nitrous acid, after 
which rather more than an ujual quantity of water was 
added, and the whole w<is ktpC at the he it of 212 ^ uddmg 
water to supply the loss by evaporauon, till ottroiis 
truUI hid disappeared (aibonitc of iiad was then added 
to saturation, and tht solution Jiltend The lead was id 
the neat pla<c precipitated b) aulphnnc and, and aaicond 
filtration was made 

By ivaporUing the fiitcrid liqnor, an acid, similar m 
appoaraiict to short whitepiccu of riw silk, was obtaiocd, 
which oxidatis ainc mil iron, and dissolTcs potash, sodn, 
avnmonii, barybs, stronfnn, limi, iiugncsii, and the 
oxides of xinc, 11011, k ul, ind copper 
The only farlhir accoiiiif I i tn it present give of its 
with magnou salts is, that tht (perhaps supers) ^logiberdtc of magnesia 

has a taste intermediate bet wet o th it of acetilc of lead, and 
triple supirsnlphite of al amine 

The auigibciic and dillcrs from the sulphuric, sulphurous, 
carbonic, oxalir, tirtxrous, citnc, mucous, snccmir, and 
camphoric acids, m foimiiig a soluble salt with barjrtas arid 

lllDt, 

I ram the nitiit, nitrous, muriatic, acetic, acetous, se* 
bacic, maliC, and prussic, by remaiiuBg m the solid form 
at 

From the bincoic ind suberic, by its greater solubility^ 
And It does not, g^be acid, precipitate popper of a 
brown colour 


Its pmpi*rticb 


fl9 eonthiu'xiM^n 


ludifTerence 
Oom ether 
acid« 


A CORRFSPONDENT 



INDEX. 


AciDi bomciCi ddcompositkon <rf, 260 
Aa&, aew, obtuti^ fnun ^nfer, S84 
Add) nilnC) m on 149 
Add) oxifdbMd ounilKj 973 
Acid^a tabto tba ke^ucnce* of) with 
diBrtoni bt«H| 3G0 

Aeicai Mr hii otpertmontt on the fer« 
minotSen of MedS) 914 
Adaiw?W| $n the repid v^fUtioa of 
pitnuinwefin duMtei) 3 
AiroiutioQ) $19 
Agncttltural Kmprotemaiit, 41 
Alt) expeofioa of* when moist, 169 
Akvomt) dnenpuoQ of) 40) 46 
Allen, Mr $$0 

AUatO) M 00 ertitoil eend ftonee 
thet hare unda^ne e regulmt eon* 
t Action in the fire, 9o6 
Altiludetj new formula fur takiaf, 306 
Alttm, puridcaiiQh ef^ 607 
Alyon, M 146 

AmCQonu, how operated on hf potas 
eioiB) 248 
Ataphihk, 314 

Al wJftk of ct}&(g4la root, 141-^f 
tboifflHtaf wheat, 14(^Of unenul 
tar^aMi^ 156»<^ loesil boros, 159 
^ «-^the eulphae of barrteH Ac 
174, 2d^-«Of bmeekteW) 2H«Of 
a edwt m the eowooi of Chefbourg, 
sSi-mor luiphor, asi,$6$)de9—Of 
phmphorua, d96**Of pio»htfO)330 
*-<Of charcoaii ttto diaao&d, 

338 

Abdreoli, $19 

Angulo, li 86$ 

An*) Mr en the adtMttgei of 
and bunaic land, 194 ^ 

AnueU) fddluae]$iif.|t larftlif 1ii| y 
cietpo^ M6 VI p ..UJA 


Armtfioftd, Mr 61 
4shM uaed as coanure, 188 
AtkoMon, Mr 61 
Atampheric lefnctioo^ 909 
Attractions, elecure, niuoer«ad leUe 
of, 094 


B 

Bailey, Mr on panogandbuming, 199 
Bavarian lerture, 841^ $82 
Bald, Mr Lu deKnptioa of the inme» 
sal strata of ttackmannanthite, 167 
Balloon, 319 

Bandelie, Mr bb eapUlary pan, 896 
Barlow, Mr P« hit ineestiption of a 
proMeB xo thedocbine of permata- 
tion% 809 

Barrow’s Cud id, remarks on, 377 
Bartley, Mr on the adsaniagoi of ad* 
mitting the air to the roots of plants, 

10 

Barytes, analjred, 174, 880 
BasaJtet, fonoatioD of, 856 
Bata, saneiieior, 10$ 

Beavers, propagation of in North Bn* 
nm and Ireland, recommended, 17 
■MpeeuUanty tm the claw cd^ 884 
Bees poisoned by the cMusia of the 
rhtii venux, 294 
Beaioit, Mr 60 

Berfman, on the reiatift piopec S wps of 
the eoBoositioB of smB, 181 
Berlin aochety, 816 

Beri^er, BA ofl ClmOttlphatca of line* 
bwjtaH ahd kad, MWKIi aodfA 
ef eaddtt in theeariroae of Cte* 
hovtrrn 

BaftMles, BA 09 W<di«ttl0| w niN d hi 
e«A*v. ' 


vm xaoiL V 






INDEX 


ttrrta, t$7^^n ilMfttMn thMt 

air and watfr produce a d02 
Berthotlet, jun 5f on the rectproeel 
erttoriof sulphur and ehafeeel» 71 
Berthoud, M hvs treatise ontima 
en, ill 

Bertrand, M on the method of fahn 
c&imf; ertifLciil mptojcd a 

thevtcimU ot Dualrtrk, l^t 
Beryl of fia^rii, 150 
BaraeUua, M nu the nf ttn* 

Aonn, J4 1 

BeUneoUit, M hin h 1 c fo nil 11 
BKTiinrh^ M im tl e root ni U ' 
Bior, M cn tin n ir^ition o 1 th« it 
AO^rduH, ^Vj*-On th 11 ll«W 1 
of fi>ri , li > 

BUrk on th •»nipha*c of liarjic , 174 
BJanfhml, Rev J histiblccf th ion 
that tell atvanoui ilw«r<^ m tin ><4 
im\ 107 

Bojvl, Wm F«q on the ruUuf* of 
h mp, in<J ot K r u < ful nif »r r lu i 
/oJtfiv cnpioimtTit ioCiiikIi 

1 <»i hiv lu him tu 
h ikiiT|' h»*mp, «Ou bm hup 


rt tit^, —n »», —llu 

niuo, Ihi bi IV f/ 


I** 1 


iir k 1 II 


Ik 


Ws 


V 


Bunmt on ih« 
ihO 

BonpUnd 8 IrwcK, 

tiotatitaiidj tfT Acul 

F^rdivcinlc, Oi 

B<*4c« M on tlu '•ugu ot thi. riH hi , 

Bouillon Lagrnng on the snKrtc ind^ 
i+«i * 

BouMto M on the p ct a 11 11 i Mil 
piM»iih(.rt <2iM 

Fouinou** ^)Slcn of Mutr^logy, * 
157 

BouM(d| M liH X bl '• of Jopeui dnO 
SdtUTU, JIO* 

Bc 7 ]flfel|l^ method of ptnn; end 

hflPPlud, 199 

BfAMiwti Ml h < analytic of tua>il 
lArn% IM 

Dr* hN mfttod of wlpif 


Brandt d tcripuon of tha arnkn 
f4 

Bn i8rhi, M 9l9 

Bro<^<, R ▼ 1 bt> 

Brou^iSonnet, M 
Bruptntelli on <uberio arid, 14% 15^ 
BuvhoU, M on the Baranan beryl, 

analy^it of snlphaA of baryt«# 
179, 981 

Buda of tfooi, thetr formation^ S99 
Bnffein * Worka, Indea to, 2 
Buriklarclt, M hi» new mode of eon 
nr net in teUseopea, 909^Hia far* 
mnlc iuf aUitudet, i4 «On cometii 
liO 

Hiirj k, M on the ren«nnea of tir^ 

Bur iini^ Milt, to moraei* fe *' f, 187 
Hulhr J J hia lAprOfemtnt of 
V kite Undk^ 98 



C 

Clnblt,e^, culture of, on a new plan* 

$ 

Cid r, %f g7j 

( OiLuili root, anolTni of, 141 
( I 1 lu di, 172 
Cui|h 11 Mr D 5Q 
c lull inprovuDenia m, 18 
i I Ilk V |*fa, 2 G 

< I' I, t>r M P 76 

C I hi n ol phnit, o i 4 ,in of, 72| dtB 
t iiho tceooa prmciple m plnmhafo^ 
4ha(fikl, aod daaoad, 3*10 

< xrMt , Mr J13 

< Ml 1 * 111 , M D 0 | on the spoataneouo* 
i„riitum of charcoal, 877 

C<n^ rliment*crf her orbit, 317 
Cl kpul, M Ml the decompoait) n of 
«in.r tv icgeublos and axumala, 8 
i hdteoel diul hiclrogea, aoalofy bt 
tveau, rl 

Cliarrof], Hponteneoua Igoiiion of, 877 
•^nal) tKdl t xperuneat# on, 331, dSi 
CSkOftoTA on sulphate of barytm, 174 
ChAaiUm, M 288 
ChOMtuI, M on tbe actloa «f oictfo 
»4id oa sotk| 248 



INDEX. 


CSitfikf&uuufl* drtc iptioA pf ihe jui* 

( neriUtr^s of» 1'’7 
ICUrWf 9 D* bi9 a)eUPMi)o|reLl tablu foi 
thfyHirlSOft, 103 

CUfbtldi artftty ts of sulpha* of buy* 
tet, }75 

Clayton, Geoffe, E^q ^0 

CimUt Mr bti dcftcrkpiiimrf \iti9cbiii^ 
/jrbMimg out b mp in*! fltk seed, 
likely to uskti Ifii < a »k\j» 1b 
defft Mr li* ‘iprrtiUJ lor md^iuf 
carhuriit d lud uf ni fia** imu pit to I, 

• «ji4i |Uttn| m touiaiot c •itb >4 
OwPAi on sulpb^ia of InryiUf t/4 
Clotf, Rov bir H 
Co^ dwtnet of KilUnny, SOT 
Cod ( ^ aitpviius i» nukinf, bd 
Celki Uetcotiis, Jib 

Coai|MHU, v< Maiuitts 

Contiel I v un rcernt!) n unc d, t 

Coral* of thi lUltic* ^ 

Cordier, M an thi. Iuimi i uoImw, j \ 
Cornet on ibe imut lA «hta, 1 lo 
Cork, action of nitrit 40(«1 mi, 1 
CoaUtDf, M htf a oount of a 
erily ia tba fotiHitioQ oi the btasii % 
clsw, Sd4 

CatoQtrre iA*rodu«pd I ilo T anw S 1 
Creil, 1C ofl bor'tctf iis.id^ «o tbi. 

origin of carbon m pUiits, tb 
CravOj Mr ki*inodcof ncoacr ug our 
vtne» 3o5 

Crpoodilpa, <peeiosof> 014 
P«feuilan9 M bi* cakpcTjnuatv on mU 

plWi and lu46compo4iiion,«.‘bo, 60 
^ CuftMb Mr* 8 bk aeenunt of an «jkten 
Meofchnd planted e^ BiaUwOI in 
75 

5 C E^q btt impTOv^xtenti 
in tbe cultora of v«(euMe% 61 
CuviCTp M kti tiolyM of the tabonre 

of the CiMi of Ri7>iesp 

eub(«o& ^ tbc ipacMof cMo4Ue«, 

^14 


pdM, Kf oa p«Mf 5 ftd 

Mad, m 


Darvm, Dr onm^u^ri 
DaYia, Mr 1 bonus on the jum cgoBieAt 
of RuiJiUndfi, imq Uion, Be 77 
Davy, II ka^ on »oiU, ae« 

$ count of sonM new ciulyncal ro» 

5 s^rrfaK 00 the nature of eeruin bo¬ 
dies parttcuU^ the MUlu, phioi- 
phoius tulphur, carbonacaoui tnaU 
u,r» and tho aodt hitherto uoHacom* 
pouncUd, with Mjme lenenl obaar* 
valtnnson cht mical tlwery, S4l| 38k 
»fTi» I \pi riQienu in g dvaniam, 868 
borich. ual, 86*W>Oii ibedo* 
c(tn)MMiiim of «ulphni byUieVol 
t ti piu» y I 
fXuiidulU, M 510 
D ttnibii,M lu*ana»)»uof UwUboufi 
9l the aiithamaiicaleldsi, >08 
OcUniuKir i, M otv the Uoct 4 fluid, 
(0 

D inouis, 61 lu Indpx totheBIenoirt 
id the I loncb Ac^denn, 216 
Oescotils, M on ibc igueviu lusoo of 
birytis S6J 

Diwirmti on lulphitc of barvtec, 174 
Dr jt uv, b| on 4 ]k reciprocal actioit of 

ihdTioal and ludroptu, 71-^n the 
sn^di %i the ivse bay, SUI 
Onmoo I, ihc, analyflial ucpuuneoU 
on, w 12, jii 

Dtwi, Noribrm, natural bnlory of 
the, 31 

n<riomtei4 M 8*1 

Dooati on thechaiactersofthe alcyoma, 
40, lb 

Do%, Mr 1 >3 
Dupetit Thctuars, M dlt 
D iblukSocitiy, pnccediitgt in, 836 
Du Hamfl, eat Hamel 
Dimenl, M on the repiiab ^ of 
6*hos 914 

Duhckuuld, Lord, on niiuK^> 121^ 

DupvyttfB, }L tioJw » «f 0c 
lufiTi 426 

mlj irnm^ 

. tuyt4 



1 N D F X 


XdwbUffTi, .ntaet* 1A7 *Aa!« 

fiPtr, l^S 

^dmonson, Mr 6t 

£eU found m a labtArnnmia poo)» 167 

Sid-iforth, Mr 61 

Elder pith| properties of^ 165 

Elecureatcnrtiofis ^6 
Eleetnrity* expenjnents u, 66 
KBertM» R«t E 60 

6fr D en the nature of ipoii|e*i, 
df^Oa the gemiu)auoiiofaecdfr»6l6 

Baber gaoie, lutunl halory of Ihe^ 81 
Bnbryoof planttj 161 
Batom^ogyi new iiiMlfication of^ 016 
ErmanAi M on the doctnr luid^ 69 
Xrikine) Mr 167 
Eipalrerv, in Fruit treoa 
£ther» improved method of prf|wnn|t» 
SOl^flbumed Irom oxiiuyiuhs arid 
eloiie» S7J 

XvaporttJOA of the earthy and fret accesa 
of 4 r to the rooU of plants^ i^entiaJ 
to veietatioD) W| 6b 
Euelid| remarks on some of tlit di 6ni* 
tions and axioiDiin Binows eJiiiou 
oi, r7 

Fuler on li|,ht andaound> «112 
Eibter« Mr on (he adV4iit«^e> t»f pann^ 
and hurningi 194 


Flora of Lielithgow, 157 
Fonsera^ M brs evmtion of some W«ai 
lodtt longitude^ £77 
Food of pliAta, 6 

>utd]fce» Dr on the proportion of eal> 
eareoQf matter in good *>oi4 1^1 
Fonjthi on the euhwre of eii|«alien) 4 
FoscilhoniK^ analyi»of» 169 
FomiK. 46 

Fovter, Mt J L 966 
Foureroy^ M on the analogv heteoW 
chareoa) and htdiogvo^ 71-^A the 
chemical nature of tiu enut lo wheat, 
Ill w On the fulphate of barf tea, 174^ 
On ashes, as manure, the* 

ory of tbefortoatiuQ of ether» t0|^ 
Hu discovery of a cooerclp mv na nf 
»ugar on the rose bay, £6 w*Oq tho 
altrrtiiOA of 6(th by atr and water» 
10 wOi) eleetive attrachona, 666 
Fotut on the aiii|Je starred corals of tho 
Baltic, S9 

Iranklen, J X*q on the Ot€ of vtijc 
a* a manure, 79 

Frtnkbn, l>r hu electrical espCH* 
menis, 69 

Funch Natiooel Invtitute, proceedings 
in, 508 

Fruit trees, new method of training, } 
fruilv preserved without tnm^ 89 


Fahbroni on the propertiee of vtgct.ble 
o&hci, uatd as manure, 189-<^Abo 
raeieacid, £63 
Felrbead, Mr T 76 
Fay, M Dmvon ekctricity, 68 
Fern not, txeminetfon of, 146 
Fir, Amencaa end Etuepcan, compared, 
£66 

Fmi/«pkB for preveatiog or snppteas 
idg, 13£ 

Flih•^ reepwaite of, £74 

Ftte, 1^ H P% on ^h f y » 188 

nemta|p4ir< h» Flora of Lipllihgae, 

Vlfe> altuMHi iMUael a u Or «*, 


Galr, Mr H R GO 
Galvaaism, £58, £64 
Gardner, Mr 60 
Gas bfht from ciiJj 89 
Geusa, Dr foi tho new ptmCB, 5l4 
Gay hommy H on 4to ackno of p ot eN 
stum Oft efesf^XiOo 

the docoapocIHeii end rceompoMi^i 
el hoMCocid, £80 
GeUei^ M OD the MAeons fmtom of 
b0iy8a% £8f 

Onrffoy St HOahe m compuidvo 

Mwa^, sw < 



r N D‘E X 


iMf C 60 

I Cin(;eT| Mw) ebU(A«l fr«o> 0 S 4 
) Giobaty M on fcA;|t» 121^00 the 
veletiP* oil obnined Uj dttuUing oxi- 
tnurUtic ec4d| 27« 

Gifod CbuiKr<uu oa Utc taut in vbeetf 


Horoi) ttf F »imI 

Httddluutne, Mr hi^ ^anal lode^ S % 
Hoabeldii M on the ^peratm Pt 
ifca fmm plen^» V^On the ceurectl 
I of the Oniofivkot 3i6«*His 
e ns 


140 

cuts, eleetnoel expmmentioft» con f 
dired m a Let den eud on 

cnaied C2 
OmeUAi o)ibniv» 306 
Goufh, J htf eA]K.niucnu on the 
expansion of moi>t 41 r4t«ed to b i 

boilmiF Utnpcretiuei ]b« 

Gfiipc(» method of luMvuiug U < m4« 

QAJl, H ^ub do 
GuanM 0 > th<i orc*traeJ iheepof ^uth 
Aracnct, mi^ht be mifodoecd uiio 
Ceoidi with edv 4 MiAt«, 27 
Oui'tterd, Id on fouilt, 16 
Guupoxder, obMnrition onthtmifiu 
/ecture ofj 970—Theory of lu di.tA> 
iMtion And exploiiODy 879 
OoTlon, M on the iA||utn<'» of 
vAAie Hectricuy on the irnMtKii of 
inioirelff 963 

Gypauin, component p4rt> of»kbO 

R 

Hach«tt«» M S64 

Hemel, Da» on th^ pcnpiroLon of 
pUnUf 169 
Harei, bmedineofi 80 
|ItmM 4 Mr 60 

HMacafrxtz on IW CMDum of Fifivdy, 

I . 

Hu«)-ra> pdUfi pit t^d 

Hcapi cuItiufo(| taCsDode, ll 
HeiMdti ])r« on Ae vtolcr slcip of 
otrUin tnimab, Old 
Hnketkf V«btft| E$q d9 
Ribvmtwoef 919 * 

^ ^ cBtalof «e tt Mk sU 
nem^ toe 
HofeMy l9 Eeq. 901 
MMju 

le&t, 

. 9 , 



HoAendrtt impreYemenniat 99 
Hydrogen end chereoel^ 71 
Ht gTi>i»t.t»T» a very lenrihU e—i tacrike 
ed, 207> 2\l 

1 

IbK^r^on, ^Ir> 4 on the tapregnal>o% 
^ of the ic \f >nd diet thooUnf of tht 
n 1 VL tf hfr, in iht embr) o of pJaM^ 
Ibl—On the iuppoeedponpintionof 
pi lilts, Jbi—on the formation 

of the u nttr bud, and of leavcv 
the stoin of trf^t, withaa 
attunpt l» d roforthocauu of 
lion in plants 

In/tnkion ^ Dr on the chemi^l ^ 
fiiiuy Utu ui oxi^Q not li|fht, V 
InsH It m If l.hnbui(»h, 167 
Inigiliun, 77 

J 

Jervf), AfticulturJ e<onomyof, 79 
J G 01 ) the xniMiod of ufcing 11411*41 
obstrr tu ns 1^^ 

joerptaun, Mr U hi mcuUic ther* 
fltomeier, 931 

Johu, Dr his analyse of turquone^ 19$ 
«-Oa 4 n« w octal, 169 
J S 1C on the want of tablet €i tlln 
pioportiofia of the c«utuuent piin« 
uptes of aalts, and on Ae luiMoea 
aaokefroa lend ftnehiag bouiei, 96$ 
Jane, observatHiAa of, 317 
Jenos ^ aietakan taauppeMtf 
Aat beta havo no oeeaBam for eyee, 
li9—Ria mtw mefehed of atoieg 
taneis kllm , ^ 

iimm jHis « 



INDEX 


K4ter, Lieut H hii dficrtptioo of* I 
?(rr ieflubU h>gr«)nietey»^79 Sti 

Kirvaii, M on thi MUpIuibe of bvytes 
174— <»>n And bunujtfi 

On in«uiurA» 2bl i 

1CJai>n>th| M on the potash in mMA> i 
156vOf? t)^ suljjhalc of barjtfA^ 1? t 
Xirui, M on n^uonal prt;ikdiC4.s 
|h|)rfht, TXowai a 1 s<| on a nor 
Method of tmnmg fiuit uros, 
ibe ciKuUtton of ^^5, U9h 
Knorr> Mr 4/ 

Knotti Mr 6f> 

Koehler, Counx l!or, hi^ r(4lrrtiou 
old coni**) •^jb 

I 

XabillirJici**) M *)15 
X ibour, ontrivtiicc^ fuj diuimi 1 tuf, 

luipidt M hia ncu piu« of mS- 
nun I r, Jli 

L^gTHi I on li«j t Ml (vinnl) !•» 

1 ini pad I u*). Pi >, hi MH)«>r»c^ 
katm.lMi 111) I 
I'lijiiei) M 'll 

1 ingley nu tiu iiuni#,un«nc vJ fnut 
to.e , 4 

I apliiif ou the >il Hity cf vnmd, 

1 ithiiO) Ur on ih\ wtux s »i b ts 
100 

Learii Mi1,iliatr of, analv cd, 

L<*ave> ot tiets tluit founatw i, > < 
Leblanc M his rnnarV^ on lom | 04 .>is 
of hytlroRnphy* 

Lihes, M bneleri^M i] fNpt nuni,(4 
Light, proinRilmn of, ill 
Li4,htfooi, Mr IS? 

1 inift, suljihAU nf, Anal) ed, 

Lmk, M Utter f »m, <m Micnl the 
mu*^ subjK addi %sLd M \ ugel) 

I' 

Iinliihgow, vel'Joia 
Liun^j M hia new apo- 

ciM of fnoUfed, 

Loiif nudes lA ibe Wffl corteci 


Loe, M D«) on geolupTi 1 
Lugt^ M hie dertnctlespcnmcnu, 

M 

Ma<h**n, Mr T TK) 

Macle^i, Kev (dt hte deeaiptinti of « 
v*a 5nake, 

Mild, M on the eombuHion of ehar* 

I Oil from pt 97% 

Mah spirit cooserii d into vinegar, 27 S 
Matu>, M on Ibe ptopaj,aliim of light, 
31] 

Mipi^iU, M 'll! 

Manures, U, >«,.*> 72,1/0| 187,224 

Msr>ilh| Aount, on ihr alrytuiii, 4i>«« 
<tn spongts, 41 

^tvT U lands, nnnag mept of, 77. 
Mirshill, Ml J V to ^ ^ 

Mi h m, Mr on thi oimronn, 10$ 
Ml urn, M Vin, 284 
M nditui miisureiuLnt onthi, CIO 
M SKI, M hiH d Urtiiion of tn S,f> 

' I'l n Oaon, '"t» 

M t f, icihex m*w out, *'1' 
nl I ihsimo^u •j, ' 1 
M I s(ft « rtcently tiilen, 

M t < > >gu il lounial for April, 8^ 
^>5iy, !tC - fun TuU, 20 

M ie in logical ul Us fix the ) eer 1808^ 
in 

M \itn, Mttiticala ount of, 0i8 
M , I oi^h«*i)ntun«d in, 1S8 
Mom Jig) of Ch<.limnhtn>hiR) 154^ 
I 7 

MmtralS) Inah, r\ta1ogueof, 296 
Mirhet on thi. supposed periptntion of 

Mirr of a new kmd, 311 
M K on prciestixig end topprewf 
firrs 137 • 

Mo^QQ, M on the oxigenitcd munitic 
eetd, 273 

Montego O his eceoQQt of the 
larger and leeser epecteeof horsealm 
hei», pmiAf them to be dibtuict, to- 
getb4i with a devertpuoR of tesporj. 
lio ba^tfi^Uoi* taken la the bouth 
of Dmo^Ae, tOb 

Mowgi^ 



IN DEX 


MonU^ii, Cq\Qm\, m <hc Innot, or 
ember ^&se, and uorthcni Ai'fu, 8S 
Munji? V thei^ri of i volutee^ 311 
Moil, V*n, ondectnfiiy, 

MortulK/) uble cty la v^ru><i< pUits 
319 

Motwn tn plants* 

Mome* e new spMtesof* 

Mu rate gf sUvct n*)! bUcktnH vk^thouC 
^ht, IsC 

N 

Nc)tl« P r q or) th^ nAiunI hi tory of 
tbediven* 81 

^eW| Ur J on thi idiuiuy ofth b'lw 
€1 Aith hidrogui or ii bi:»e* 

71 

O 

Oi othera Bienoi^ cr}sta]> conijiio.d tii 
itr Tool* IW 

Olbcr>* Dr an the ncvpIanH^* jX*i 
Orchiird^, man tg mairt ol* j 
Ofihoc^rjphy, 

Oktoolog), (ompamtisi| / 

F 

Palle * ub crMt;oTi oC tih 
F^pcr produced from m luuain tU\|? >e 
Panry md burning ImiU 1^'’ 
FhthtnsonS ** Oi ganir lu.inains,' c tract 
from oit the cb^imilenry bii« «ii Hk 
eiraturei of Che prt»iAt ond foitifr 
v<rrU| and on the foe>it Jiyuiiu* i 
Parinentier on the snot in whiat* Hb 
Farm* M on (he formition of 1 exalte * 
«71, 

Pearvon, D on manures* and the mod 
of a]ipl>nig them* 3H5 
PellcUer* M his method of ftma^ ba« 

f)(es* 

Pei4 capiBary* recently mvented* 
Fttiiant's ** Brituh Zoolefy/* lOC 
Penny* Mr 00 

Pepys Mr h» eudieattyr^ tl9 
recAuteumu^ preblea Uf f0$ 


Pdfon* M hn account nf a 4 

dietttvnr from th« \c\r 1800 I6 
1904* Zjb • 

Peivpiration of pI’UitS) 3 SI 
Fiy nntU* M m sponges 
^ Phiisphurus analytical eapi imenti orf* 

Ftu/i, M 309 

P ui timber ol Upper Canrdtj Z7 
Flanks, food of> '>-^iheir carbon pr^ 
duudfrom eriur* '’i—rhtii growth* 
lei ^Supposed per jnrauun* 199>h^ 
•*iVuem|iCs ta dtscover Ibc cause fjC 
then moiiOA, i34 
Pliiits iicir f Imhurgh, 159 
Uumbi^u, >u0y(jc4l ixpenmintt on, 
A 

Pm son, on Oic prupigilkon ol hght 
41 hI iiOiviftMi of coutid, 31J 
Vol>piHl> TO It, r^rnmniunol, J45 
Van , M lu jbst rvatioiis of the«onut 
of I'-O'*, ili> 

Van onby, Mih , 1 sq 

V ntio, M Ok m ilp im ol anunonu» 

j 1 

P iiKoppihii Ilt^btry o( Ni iw ly/ 84 
Vntish ui mira, ija^ln ^lu s 01 
Pot ‘«siuni, action of, on onmonUi^^U 
loUto, luitiiks on Its DM s 0^ 
FiitMUy, Di ouih( pio|imies o( vrgc« 

uvlea lus ismmnn, 1d9 

rrmrvH tiu, on thi crystals centainod 
in \ls root, t >b 

Proii i» M it s disLOccrr of a new in 
flimuuMe nurture, 70 
PrvQv le, Frof%asor on the winter vlo ^ 
of rciUin jjumels, UJ 

Br 

R iblnts breedmg of, isaportaitt on ae 

covot of their fui, ^ i 

ftafn, Dr on ' stupor of ecrtsla^ 
emml^ 4iuWr, oH ^ 

Rain, table of, far the ye^ ^ >3, 197 
BttAbtv, th« I«w, M» 

Ml i 4. 

< 


BaftMttS 



^1M9XX 

AM i Dr M ttM |r«k|tf mA Um 
•mI. If tn adi?«TH» «f 4 mIi K bM| 107 


^1 ^rtfti sdte yIm|V| 975 ^ 

BMndeniroa pMtMm» pMxsttt 
ft«mcTmn|»T> S8d ^ 

*l^aM»lf m 
n^MT’i Hri^ar taiTMh ITS 
Btari^ ■ A l)w aemsMMnM ot tul> 
fbwtftlMii, 17» 

W W WMBt ol tk* ipotM- 
^jiLMNPiMMOfehifctn], S7I 

U 

s 

Mtafl 0 tov> Mr Thomu, hii Mw 
«Bf dwtp actbod of prfoenu)| fnutt 

Sifei B OiondMipootaiMotiff ifitoton 
•fctiaKRNl^ 0r7**«OnttM daWiwuoB 
■ftd e»pM0Q offVBpoirdor, V% 
SpuU| W Eiq on lome of tbo Mxu- 
Bm* «nd &Monii ro Bano«*i Eudif^ 
177- 

U*n*nfM» Atv tpecioi of, 005 
fiAfilonn, uufUiftly 988 
teMtfrcy M on ferulmuon, 7y 10 

SeliOuehsor, m fooiili* 95 
Mutof Cberbooif, aiutphofy 004 
Bifaiobor on bat% 106 

16^968,308 

9m loakti recent oppmaniiO of oDe, 

^ wed « auttre, 79 

Blefe d uBtf^uhOfi and 

0^ t81">d3Muaattaa of, 

' 916. 

S«|vU|» it bJi i^ettifd of rcndcriag 
eoauM^MiieiM Brdrovfw 


AeldrtlM, Mr T MltheciWe luode^^ 
878 

fbbbeU, Sir E B4 

Sl^od do U Food, M hk olMtetl 
phenomena^ H 
diapwoy Mr on ptibif mA 
186 

SkroMkittf Mr on the wei to vhtdi 
(he fteuln ^ poutoee tte ippUciMf^ 
33 

nmith, Dr 357 

Smoke, Uainoni, of unBtlhf howci, 
938 

naiitiD vheaty aneljEt of, 146 ^ 
Scali, campoiiUon of, 10 
Sounder, Dr iJ 

Sound, bow tt oky be mcimief, (85«* 
ReSecuonicf, JtS 
bpeUeTUAfu, M 813 

bpina] marrow of ^uednipcdi, 903 

Spoops cbertcteieef, 41 
MiUer, Mr 61 
Stem of treoy 354 

Stewtrt, Mr cAtbe waecE found m> 
Edmbarfb, 167 

Stone, arUfiOh^, mcnoftetve of, 104 
Subeneuad, 148,156 
Sue, Frofmwr, bn lodes to BuSbftt 
936 

Supi from the raw bafytSS 
Snlpbaiei of iune, bUTUn, of Imf, 
tftfjpeed, 174,988 

Sulphur, inalT^ ooy 

892,B65,d68 ^ « 

Sulphuric ettah 4« Kher 
SooderBsila tt* 80 

cbMIb pfedncMt^m 
iniift Hmmi iteEflroa p im afU^* ^ 
^mSitUu 968 



1 N O 


an 1 iinmoniA, 21 j, Wirf^On 
t\ (ompo uu>n ^I 1 1 I lom » ttioii of 
Iki til 11 Kk(i i H) 
niffinom^ UI tor tl i p** k t 4 
llioin<«<m« 'Mr uo i\m wm iv ct iIk 
fsulplnu of lurtt<>f Si I r, ^0 
Tliri-Mniig niuluiK (<*i lNrk)|) uid ^ 

U) 

iowH i)oi4 lUv «|i cn til food 

of |}1 nt', > 

JiiiMl uU*< rvuKKis, mithklol tikingi 

I 'I 

I rt ( , t A '»f i 

Mr h It 1 >1 |M 111 ^ tiid 

bviriuiti, I Hid V*i 
rmquoiHi oiuii ii» thtv imm^ 1.>H 


V 


V M\ Mo( , ot Ml n 

\ ID t sJ U ( J III OKI t 111 lilt 

V i> vson « ( uioiK I, on I I 111 M) 
bn mi)« «ot|s, J* I 

\ luou 111), M on till rivjpro il ultoii 


< 1 tin i \\ lid hi<ii( nn 

{••Uil 1 \ 

"Dili t) 

(b Diiril 

ni*ii c n( Ok Mini ui \ h 

II, 14t^ 

ila 1 lu(I)yot th loinil ji iiihcr, 

^<01 -^On 1 Loru i« tc vu^ > 

f fuiul on 

the rue hi), 


\ 11, tibh , c Tt, ri»v4 il (o III 

Clf >1. 

Grow b of, 1 » 


\ c 11 , 0 ^auVi*liil s ( 1 , 1 -^L’ iQtnis 


of laf orbit jIS 
Vogel, A] i ) • 

Volkmann oii hj'isd , j 
\nic u»ed «s nunori, 7<2 
Voyage of dihcover), 2>* 

W 


^ Mr 00 recbiiQiQg nAUe 

Ms 9i» 

. 1 ^ f £ q on in uiwtt thit 
the If heat} fuppoMd it bt 
tOi 

1r }* on taking t/wurt ob 
1u9 


I 


W dk M I 1 r 

\\ ttiiu * ({k \ t »MI Mt s 

Wa1 h, Ml hi^ d ^oription oi Uic^ ^ 
lUiai u 4/ 

t liuds^ie ' untoi^'i3^lmproei\., 

m 

VV ni, I fchnle for vHl food of p(tubi) 6 
ot iht tarUoa orpabuli^ of 
oliills ' s A 

\Vt , Ml hia ex|i«nmLut oil i»axin{(, 
lull biimtiig tand^ 191 i 

Winiiiiui SiHuty, 1M> ^ 

Hhmt, liMa^vdf, 14$ 

\Sdk , Ml hi ini.Thod of pimig and 
liuaiing Itndp 190 ^ 

Wilknison, Dr on pariiit, and burntiif 

IDl 

Willi ims, t i >q \m mi tUod ol h i^to&A 
1 ) 1 ,, ihf mituriunn ut gupi*), Uh 
Uuii, iiid^ iwectgned Uy <harcoali 


^VMU 9 itiifiiul, il9 
Wmin liif bud. 111 foTinatKiD, 291 
\N in«gin>, ol «iUfatKir» on thi., lOd 
Unhdiiigoti the >ulpbatc of b4r)tu»} 
I I 

U N on till iiulhod oi tiling traimt 
obseiv t(ion>, I} -*On tliL luiuinuus 
Miiokc lion) leadsnaUling lioui»eh, 
«Un tlu 1 tmen lucid k, 77 
onlliti r«igN> useful for inanun, 12 
VS iigui, Mr on ihc beneficial efieett gf 
paiiDgand burning land, 193 


\ him, hfr Ibd 
\utkcr, M 
Young, Art 
ou Mr C 
agru ulture 
1S7, 2^4 
Young, Dr T Ins nommctl table 
detuve attradioai, ivnli reflttrV 
the aeo ^ douUa dtc^ 
in* ^ 



rcKihcate from, 
^D^prOTomenu m 
manuroa, 120, 


4 



> n R A T A 


h|e 

Ui 

160 

£20 

m 

m 


Lln« 


loi*^ 




A Ibbetkoiv L q Mrv Apei Ibbf 

7 PPincd r«ai^ pufMHd 

SS w«tl as in seeds 

6 Mm bottom ^ d(.toi mined ncd dimmislieil 
btnm bottom nad Fig Id S«tu>n |ii t ibovf th» seeil eesHl u, 
the eoroJU f, e,C| C| (bur sfameos the |>utrl 
7i|« 14 Bottom of che k«<.d ee^d of the diantbus q, iIm valysk^ 6 s. 


I till 











